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(D) and at least one of other pest control agents:
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[in the formula (I), Ar represents a 5- to 6-membered het-
erocycle which may be substituted, A represents a het-
erocycle having a 5- to 10-membered unsaturated bond
including one or more nitrogen atoms, and has an imino
group substituted with an R group at a position adjacent
to the nitrogen atom present on the cycle, Y represents
hydrogen, halogen and the like, and R represents any one
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1
PEST CONTROL COMPOSITION
INCLUDING NOVEL IMINOPYRIDINE
DERIVATIVE

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a pest control composition
containing a novel iminopyridine derivative and at least one
of other pest control agents.

2. Related Background Art

Although numerous pest control agents have been discov-
ered so far, the development of novel drugs which has high
safety is still required in view of the problem of reduction in
drug sensitivity, the issue of long-term efficacy, safety to
workers or safety in terms of environmental impacts. Further,
in agriculture, in order to achieve a reduction in labor for the
pest control work, it is general to mix a plurality of compo-
nents of a chemical for pest control and treat seeds or farm
products during the growing seedling period with the chemi-
cal, and under these circumstances, it is required to use a
long-term residual efficacy type chemical having penetrating
and migrating property. In addition, it is also possible to solve
problems such as scattering of a chemical to the surrounding
environment outside agricultural land or exposure to a person
who performs pest control by seed treatment or treatment
during the growing seedling period.

European Patent Application Laid-Open No. 432600
(PTL1) discloses a plurality of compounds having the same
ring structure as that of a compound represented by Formula
(D, but the compounds are used as herbicides and there is no
description about pest control.

Japanese Patent Application Laid-Open (JP-A) No.
5-78323 (PTL2) discloses the structural formula of N-[1-((6-
chloropyridin-3-yl)methyl)pyridin-2(1H)-ylidene]-2,2,2-tri-
fluoroacetamide (Compound No. 3 in Table 1 of JP-A No.
5-78323), but fails to disclose a preparation method thereof
and the compound is not included in a list of the group of
compounds that are recognized to have pest control activity
(Tables 2 and 3 of JP-A No. 5-78323).

European Patent Application Laid-Open No. 268915
(PTL3) discloses the structural formula of N-[1-((6-chloro-
pyridin-3-yl)methyl)pyridin-2(1H)-ylidene]-2,2.2-trifluoro-
acetamide (Example No. 12 in Table 7 of European Patent
Application Laid-Open No. 268915), but fails to disclose a
preparation method thereof and the Example does not include
the compound as an example of the compounds having pest
control activity.

Chemische Berichte (1955), 88, 1103-8 (NPL1) discloses a
plurality of compounds having a ring structure similar to that
of' a compound represented by Formula (I) to be described
below, but the compounds are disclosed only as synthetic
intermediates.

European Patent Application Laid-Open No. 259738
(PTL4) discloses a plurality of compounds having a ring
structure similar to that of a compound represented by For-
mula (1), but fails to disclose or suggest a compound having a
trifluoroacetic acid imino structure.

Furthermore, these documents do not describe pest control
activity when the novel iminopyridine derivative of the
present invention is mixed with another pest control agent.

SUMMARY OF THE INVENTION

The present invention is contrived to provide a novel pest
control agent to solve problems which chemicals in the
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related art have, such as reduction in drug sensitivity, long-
term efficacy, safety during the use thereof and the like in the
field of pest control.

In order to solve the problems, the present inventors have
intensively studied, and as a result, have found that a novel
iminopyridine derivative represented by Formula (I) has
excellent pest control effects against pests and discovered a
composition showing excellent pest control effects by con-
taining these novel iminopyridine derivatives and at least one
of other pest control agents, compared to when a single agent
is used, and a use method thereof. The present invention is
based on the finding.

Therefore, an object of the present invention is to provide a
pest control composition prepared by containing at least one
of a novel iminopyridine derivative represented by the fol-
lowing Formula (I) or acid addition salts thereof and at least
one of other pest control agents, which is used in a low dose
and shows excellent pest control effects against a wide range
of pests.

(1) There is provided a pest control composition containing
atleast one of a novel iminopyridine derivative represented by
the following Formula (I) or acid addition salts thereof as an
active ingredient and at least one of other pest control agents:

@

[in the formula (I), Ar represents a phenyl group which may
be substituted, a 5- to 6-membered heterocycle which may be
substituted, or a 4- to 10-membered heterocycloalkyl group,

A represents a heterocycle having a 5- to 10-membered
unsaturated bond including one or more nitrogen atoms, and
has an imino group substituted with an R group at a position
adjacent to the nitrogen atom present on the cycle,

Y represents a hydrogen atom, a halogen atom, a hydroxyl
group, a C1 to C6 alkyl group which may be substituted with
a halogen atom, a C1 to C6 alkyloxy group which may be
substituted with a halogen atom, a cyano group, or a nitro
group, and

R represents any one of groups represented by the follow-
ing Formulae (a) to (e), (y) or (z),

(2)
—C—R,

(b)
—C—O0R,

©

@
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-continued
(e)
—C—R,
I
1
OR¢
v (7]
1 Ry
N7/
—_ Il) —Y,
Y>
@)
—S—Rz
I
[Ol,

[here, R1 represents a hydrogen atom, a substituted C1 to
C6 alkyl group, a C2 to C6 alkenyl group which may be
substituted with a halogen atom, a C2 to C6 alkynyl group
which may be substituted with a halogen atom, or a pentafluo-
rophenyl group,

R2 represents a C1 to C6 alkyl group substituted with a
halogen atom, an unsubstituted C3 to C6 branched or cyclic
alkyl group, a C2 to C6 alkenyl group which may be substi-
tuted with a halogen atom, a C2 to C6 alkynyl group which
may be substituted with a halogen atom, a substituted or
unsubstituted (C6 to C10) aryl group, a substituted or unsub-
stituted 5- to 10-membered heterocycle, or a substituted or
unsubstituted benzyl group,

R3 represents a C1 to C6 alkyl group which may be sub-
stituted with a halogen atom, a C2 to C6 alkenyl group which
may be substituted with a halogen atom, a C2 to C6 alkynyl
group which may be substituted with a halogen atom, a sub-
stituted or unsubstituted (C6 to C10) aryl group, a substituted
or unsubstituted (C6 to C10) aryl (C1 to C6) alkyl group, a
substituted or unsubstituted (C6 to C10) aryl (C2 to C6)
alkenyl group, a substituted or unsubstituted (C6 to C10) aryl
(C2 to C6) alkynyl group, a substituted or unsubstituted phe-
noxy (C1 to C6) alkyl group, a substituted or unsubstituted
phenoxy (C2 to C6) alkenyl group, a substituted or unsubsti-
tuted phenoxy (C2 to C6) alkynyl group, a substituted or
unsubstituted 5-to 10-membered heterocycle, a substituted or
unsubstituted 5- to 10-membered heterocycle (C1 to C6)
alkyl group, a substituted or unsubstituted 5- to 10-membered
heterocycle (C2 to C6) alkenyl group, a substituted or unsub-
stituted 5- to 10-membered heterocycle (C2 to C6) alkynyl
group, a (C1 to C4) alkoxy (C1 to C5) alkyl group, a (C1 to
C4) alkoxy (C2 to CS5) alkenyl group, a (C1 to C4) alkoxy (C2
to C5) alkynyl group, a (C1 to C4) alkylthio (C1 to C5) alkyl
group, a (C1 to C4) alkylthio (C2 to C5) alkenyl group, or a
(C1 to C4) alkylthio (C2 to C5) alkynyl group,

R4 represents a hydrogen atom, a formyl group, a C1 to C6
alkyl group which may be substituted, a C2 to C6 alkenyl
group which may be substituted with a halogen atom, a C2 to
C6 alkynyl group which may be substituted with a halogen
atom, a substituted or unsubstituted (C6 to C10) aryl group, a
substituted or unsubstituted (C6 to C10) aryl (C1 to C6) alkyl
group, a substituted or unsubstituted (C6 to C10) aryl (C2 to
C6) alkenyl group, a substituted or unsubstituted (C6 to C10)
aryl (C2 to C6) alkynyl group, a substituted or unsubstituted
phenoxy (C1 to C6) alkyl group, a substituted or unsubsti-
tuted phenoxy (C2 to C6) alkenyl group, a substituted or
unsubstituted phenoxy (C2 to C6) alkynyl group, a substi-
tuted or unsubstituted 5- to 10-membered heterocycle, a sub-
stituted or unsubstituted 5- to 10-membered heterocycle (C1
to C6) alkyl group, a substituted or unsubstituted 5- to
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4

10-membered heterocycle (C2 to C6) alkenyl group, a sub-
stituted or unsubstituted 5- to 10-membered heterocycle (C2
to C6) alkynyl group, a (C1 to C4) alkoxy (C1 to C5) alkyl
group, a (C1 to C4) alkoxy (C2 to C5) alkenyl group, a (C1 to
C4) alkoxy (C2 to CS5) alkynyl group, a (C1 to C4) alkylthio
(C1 to C5) alkyl group, a (C1 to C4) alkylthio (C2 to C5)
alkenyl group, a (C1 to C4) alkylthio (C2 to C5) alkynyl
group, or a group represented by any of the following Formu-

lae (f) to (n)

®
—C—Ry,
I
0
(9]
—C—0Ry,
I
0
)
0
.
I
0
()}
—C—Ryq
I
S
)}
—C—O0Ryy
I
S
(k)
—C—SRyy
I
S
)
—C—SRyy
I
0
R, (m)
/ 4
—C—N
| -
0 Ry
R, (@)
/ 4
—C—N
I\
S Ryp

here, R4a, R4b and R4c represent a C1 to C6 alkyl group
which may be substituted with a halogen atom, a C2 to C6
alkenyl group which may be substituted with a halogen atom,
a C2 to C6 alkynyl group which may be substituted with a
halogen atom, a substituted or unsubstituted (C6 to C10) aryl
group, a substituted or unsubstituted (C6 to C10) aryl (C1 to
C6) alkyl group, a substituted or unsubstituted (C6 to C10)
aryl (C2 to C6) alkenyl group, a substituted or unsubstituted
(C6 to C10) aryl (C2 to C6) alkynyl group, a substituted or
unsubstituted phenoxy (C1 to C6) alkyl group, a substituted
or unsubstituted phenoxy (C2 to C6) alkenyl group, a substi-
tuted or unsubstituted phenoxy (C2 to C6) alkynyl group, a
substituted or unsubstituted 5- to 10-membered heterocycle
group, a substituted or unsubstituted 5- to 10-membered het-
erocycle (C1 to C6) alkyl group, a substituted or unsubsti-
tuted 5- to 10-membered heterocycle (C2 to C6) alkenyl
group, a substituted or unsubstituted 5- to 10-membered het-
erocycle (C2 to C6) alkynyl group, a (C1 to C4) alkoxy (C1 to
C5) alkyl group, a (C1 to C4) alkoxy (C2 to C5) alkenyl
group, a (C1 to C4) alkoxy (C2 to C5) alkynyl group, a (C1 to
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5
C4) alkylthio (C1 to C5) alkyl group, a (C1 to C4) alkylthio
(C2to C5) alkenyl group, or a (C1 to C4) alkylthio (C2 to C5)
alkynyl group,

R4d represents a C1 to C6 alkyl group which may be
substituted with a halogen atom, a C2 to C6 alkenyl group
which may be substituted with a halogen atom, a C2 to C6
alkynyl group which may be substituted with a halogen atom,
a substituted or unsubstituted (C6 to C10) aryl group, or a
substituted or unsubstituted 5- to 10-membered heterocycle,
and

R4e and R4f each independently represent a hydrogen
atom, a C1 to C6 alkyl group which may be substituted with
a halogen atom, a C2 to C6 alkenyl group which may be
substituted with a halogen atom, a C2 to C6 alkynyl group
which may be substituted with a halogen atom, a substituted
or unsubstituted (C6 to C10) aryl group, or a substituted or
unsubstituted 5- to 10-membered heterocycle,

RS represents a C1 to C6 alkyl group which may be sub-
stituted with a halogen atom, a C1 to C6 alkenyl group which
may be substituted with a halogen atom, a C2 to C6 alkynyl
group which may be substituted with a halogen atom, a sub-
stituted or unsubstituted (C6 to C10) aryl group, a substituted
or unsubstituted (C6 to C10) aryl (C1 to C6) alkyl group, a
substituted or unsubstituted (C6 to C10) aryl (C2 to C6)
alkenyl group, a substituted or unsubstituted (C6 to C10) aryl
(C2 to C6) alkynyl group, a substituted or unsubstituted phe-
noxy (C1 to C6) alkyl group, a substituted or unsubstituted
phenoxy (C2 to C6) alkenyl group, a substituted or unsubsti-
tuted phenoxy (C2 to C6) alkynyl group, a substituted or
unsubstituted 5-to 10-membered heterocycle, a substituted or
unsubstituted 5- to 10-membered heterocycle (C1 to C6)
alkyl group, a substituted or unsubstituted 5- to 10-membered
heterocycle (C2 to C6) alkenyl group, a substituted or unsub-
stituted 5- to 10-membered heterocycle (C2 to C6) alkynyl
group, a (C1 to C4) alkoxy (C1 to C5) alkyl group, a (C1 to
C4) alkoxy (C2 to CS5) alkenyl group, a (C1 to C4) alkoxy (C2
to C5) alkynyl group, a (C1 to C4) alkylthio (C1 to C5) alkyl
group, a (C1 to C4) alkylthio (C2 to C5) alkenyl group, or a
(C1 to C4) alkylthio (C2 to C5) alkynyl group,

R6 represents a hydrogen atom, a formyl group, a 0,0'-C1
to C4 alkyl phosphoryl group, a C1 to C18 alkyl group which
may be substituted, a C2 to C6 alkenyl group which may be
substituted with a halogen atom, a C2 to C6 alkynyl group
which may be substituted with a halogen atom, a substituted
or unsubstituted (C6 to C10) aryl group, a substituted or
unsubstituted (C6 to C10) aryl (C1 to C6) alkyl group, a
substituted or unsubstituted (C6 to C10) aryl (C2 to C6)
alkenyl group, a substituted or unsubstituted (C6 to C10) aryl
(C2 to C6) alkynyl group, a substituted or unsubstituted phe-
noxy (C1 to C6) alkyl group, a substituted or unsubstituted
phenoxy (C2 to C6) alkenyl group, a substituted or unsubsti-
tuted phenoxy (C2 to C6) alkynyl group, a substituted or
unsubstituted 5-to 10-membered heterocycle, a substituted or
unsubstituted 5- to 10-membered heterocycle (C1 to C6)
alkyl group, a substituted or unsubstituted 5- to 10-membered
heterocycle (C2 to C6) alkenyl group, a substituted or unsub-
stituted 5- to 10-membered heterocycle (C2 to C6) alkynyl
group, a (C1 to C4) alkoxy (C1 to C5) alkyl group, a (C1 to
C4) alkoxy (C2 to CS5) alkenyl group, a (C1 to C4) alkoxy (C2
to C5) alkynyl group, a (C1 to C4) alkylthio (C1 to C5) alkyl
group, a (C1 to C4) alkylthio (C2 to C5) alkenyl group, a (C1
to C4) alkylthio (C2 to CS5) alkynyl group, or a group repre-
sented by any of the following Formulae (o) to (x)
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here, R6a, R6b and R6¢ represent a C1 to C6 alkyl group
which may be substituted with a halogen atom, a C2 to C6
alkenyl group which may be substituted with a halogen atom,
a C2 to C6 alkynyl group which may be substituted with a
halogen atom, a substituted or unsubstituted (C6 to C10) aryl
group, a substituted or unsubstituted (C6 to C10) aryl (C1 to
C6) alkyl group, a substituted or unsubstituted (C6 to C10)
aryl (C2 to C6) alkenyl group, a substituted or unsubstituted
(C6 to C10) aryl (C2 to C6) alkynyl group, a substituted or
unsubstituted phenoxy (C1 to C6) alkyl group, a substituted
or unsubstituted phenoxy (C2 to C6) alkenyl group, a substi-
tuted or unsubstituted phenoxy (C2 to C6) alkynyl group, a
substituted or unsubstituted 5- to 10-membered heterocycle
group, a substituted or unsubstituted 5- to 10-membered het-
erocycle (C1 to C6) alkyl group, a substituted or unsubsti-
tuted 5- to 10-membered heterocycle (C2 to C6) alkenyl
group, a substituted or unsubstituted 5- to 10-membered het-
erocycle (C2 to C6) alkynyl group, a (C1 to C4) alkoxy (C1 to
C5) alkyl group, a (C1 to C4) alkoxy (C2 to C5) alkenyl
group, a (C1 to C4) alkoxy (C2 to C5) alkynyl group, a (C1 to
C4) alkylthio (C1 to C5) alkyl group, a (C1 to C4) alkylthio
(C2 to C5) alkenyl group, and a (C1 to C4) alkylthio (C2 to
C5) alkynyl group,

R6d represents a C1 to C6 alkyl group which may be
substituted with a halogen atom, a C2 to C6 alkenyl group
which may be substituted with a halogen atom, a C2 to C6
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alkynyl group which may be substituted with a halogen atom,
a substituted or unsubstituted (C6 to C10) aryl group, or a
substituted or unsubstituted 5- to 10-membered heterocycle,

R6e and R6f each independently represent a hydrogen
atom, a C1 to C6 alkyl group which may be substituted with
a halogen atom, a C2 to C6 alkenyl group which may be
substituted with a halogen atom, a C2 to C6 alkynyl group
which may be substituted with a halogen atom, a (C1 to C4)
alkoxy (C1 to C5) alkyl group, a (C1 to C4) alkylthio (C1 to
C5) alkyl group, a substituted or unsubstituted (C6 to C10)
aryl group, a substituted or unsubstituted (C6 to C10) aryl (C1
to C6) alkyl group, or a substituted or unsubstituted 5- to
10-membered heterocycle,

R6g and R6h each independently represent a hydrogen
atom, a C1 to C6 alkyl group which may be substituted with
a halogen atom, a C2 to C6 alkenyl group which may be
substituted with a halogen atom, a C2 to C6 alkynyl group
which may be substituted with a halogen atom, a substituted
or unsubstituted (C6 to C10) aryl group, or a substituted or
unsubstituted 5- to 10-membered heterocycle, and

R61,R6j and R6k each independently represent a hydrogen
atom, a C1 to C6 alkyl group which may be substituted with
a halogen atom, a C2 to C6 alkenyl group which may be
substituted with a halogen atom, a C2 to C6 alkynyl group
which may be substituted with a halogen atom, or a substi-
tuted or unsubstituted (C6 to C10) aryl group), and

R7 represents a C1 to C6 alkyl group which may be sub-
stituted with a halogen atom, a C1 to C6 alkenyl group which
may be substituted with a halogen atom, a C2 to C6 alkynyl
group which may be substituted with a halogen atom, a sub-
stituted or unsubstituted (C6 to C10) aryl group, a substituted
or unsubstituted (C6 to C10) aryl (C1 to C6) alkyl group, a
substituted or unsubstituted (C6 to C10) aryl (C2 to C6)
alkenyl group, a substituted or unsubstituted (C6 to C10) aryl
(C2 to C6) alkynyl group, a substituted or unsubstituted phe-
noxy (C1 to C6) alkyl group, a substituted or unsubstituted
phenoxy (C2 to C6) alkenyl group, a substituted or unsubsti-
tuted phenoxy (C2 to C6) alkynyl group, a substituted or
unsubstituted 5-to 10-membered heterocycle, a substituted or
unsubstituted 5- to 10-membered heterocycle (C1 to C6)
alkyl group, a substituted or unsubstituted 5- to 10-membered
heterocycle (C2 to C6) alkenyl group, a substituted or unsub-
stituted 5- to 10-membered heterocycle (C2 to C6) alkynyl
group, a (C1 to C4) alkoxy (C1 to C5) alkyl group, a (C1 to
C4) alkoxy (C2 to CS5) alkenyl group, a (C1 to C4) alkoxy (C2
to C5) alkynyl group, a (C1 to C4) alkylthio (C1 to C5) alkyl
group, a (C1 to C4) alkylthio (C2 to C5) alkenyl group, or a
(C1 to C4) alkylthio (C2 to C5) alkynyl group,

Y1 and Y2 represent an oxygen atom or a sulfur atom, and
may be the same or different, and

Ry represents a C1 to C6 alkyl group which may be sub-
stituted with a halogen atom, a C2 to C6 alkenyl group which
may be substituted with a halogen atom, a C2 to C6 alkynyl
group which may be substituted with a halogen atom, a sub-
stituted or unsubstituted (C6 to C10) aryl group, a substituted
or unsubstituted (C6 to C10) aryl (C1 to C6) alkyl group, a
substituted or unsubstituted (C6 to C10) aryl (C2 to C6)
alkenyl group, a substituted or unsubstituted (C6 to C10) aryl
(C2 to C6) alkynyl group, a substituted or unsubstituted phe-
noxy (C1 to C6) alkyl group, a substituted or unsubstituted
phenoxy (C2 to C6) alkenyl group, a substituted or unsubsti-
tuted phenoxy (C2 to C6) alkynyl group, a substituted or
unsubstituted 5-to 10-membered heterocycle, a substituted or
unsubstituted 5- to 10-membered heterocycle (C1 to C6)
alkyl group, a substituted or unsubstituted 5- to 10-membered
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heterocycle (C2 to C6) alkenyl group, or a substituted or
unsubstituted 5- to 10-membered heterocycle (C2 to C6)
alkynyl group,

Rz represents a C1 to C6 alkyl group which may be sub-
stituted with a halogen atom, a C2 to C6 alkenyl group which
may be substituted with a halogen atom, a C2 to C6 alkynyl
group which may be substituted with a halogen atom, a sub-
stituted or unsubstituted (C6 to C10) aryl group, a substituted
or unsubstituted (C6 to C10) aryl (C1 to C6) alkyl group, a
substituted or unsubstituted (C6 to C10) aryl (C2 to C6)
alkenyl group, a substituted or unsubstituted (C6 to C10) aryl
(C2 to C6) alkynyl group, a substituted or unsubstituted phe-
noxy (C1 to C6) alkyl group, a substituted or unsubstituted
phenoxy (C2 to C6) alkenyl group, a substituted or unsubsti-
tuted phenoxy (C2 to C6) alkynyl group, a substituted or
unsubstituted 5-to 10-membered heterocycle, a substituted or
unsubstituted 5- to 10-membered heterocycle (C1 to C6)
alkyl group, a substituted or unsubstituted 5- to 10-membered
heterocycle (C2 to C6) alkenyl group, a substituted or unsub-
stituted 5- to 10-membered heterocycle (C2 to C6) alkynyl
group, a (C1 to C4) alkoxy (C1 to C5) alkyl group, a (C1 to
C4) alkoxy (C2 to CS5) alkenyl group, a (C1 to C4) alkoxy (C2
to C5) alkynyl group, a (C1 to C4) alkylthio (C1 to C5) alkyl
group, a (C1 to C4) alkylthio (C2 to C5) alkenyl group, or a
(C1 to C4) alkylthio (C2 to CS) alkynyl group, and n repre-
sents 1 or 2],

(2) There is provided the pest control composition accord-
ing to (1), containing at least one of an amine derivative
represented by the following Formula (Ia) or acid addition
salts thereof as an active ingredient and at least one of other
pest control agents:

.,
Ar\/NT Rl
Y

e}

(a)

[here, Ar represents a pyridyl group which may be substi-
tuted with a halogen atom, a hydroxyl group, a C1 to C6 alkyl
group which may be substituted with a halogen atom, a C1 to
C6 alkyloxy group which may be substituted with a halogen
atom, a cyano group, or a nitro group, or a pyrimidyl group
which may be substituted with a halogen atom, a C1 to C4
alkyl group which may be substituted with a halogen atom, an
alkyloxy group which may be substituted with a halogen
atom, a hydroxyl group, a cyano group, or a nitro group,

Y represents a hydrogen atom, a halogen atom, a hydroxyl
group, a C1 to C6 alkyl group which may be substituted with
a halogen atom, a C1 to C6 alkyloxy group which may be
substituted with a halogen atom, a cyano group, or a nitro
group, and

R, represents a C1 to C6 alkyl group which is substituted
with a halogen atom].

(3) There is provided the pest control composition accord-
ing to (1), wherein Ar is a 6-chloro-3-pyridyl group, a
6-chloro-5-fluoro-3-pyridyl group, a 6-fluoro-3-pyridyl
group, a 6-bromo-3-pyridyl group, or a 2-chloro-5-pyrimidyl
group.

(4) There is provided the pest control composition accord-
ing to (1) or (3), wherein in Formula (I), A is the following
Formula (A-1):



US 9,301,525 B2

A1

Z

and Y is a hydrogen atom, a halogen atom, or a cyano
group.

(5) There is provided the pest control composition accord-
ing to (1), (3) to (4), wherein R in Formula (I) is a group with
Formula (c).

(c)
—C—Ry

(6) There is provided the pest control composition accord-
ing to (1), (3) to (4), wherein R in Formula (I) is a group with
Formula (a).

(2)
—C—R,

e}

(7) There is provided the pest control composition accord-
ing to (1), (3) to (4), wherein R in Formula (I) is a group with
Formula (d)

(d)

and R4 is a C1 to C18 alkyl group which may be substi-
tuted, a C2 to C6 alkenyl group which may be substituted with
a halogen atom, a C2 to C6 alkynyl group which may be
substituted with a halogen atom, a substituted or unsubsti-
tuted (C6 to C10) aryl group, a substituted or unsubstituted
(C6 to C10) aryl (C1 to C6) alkyl group, a substituted or
unsubstituted (C6 to C10) aryl (C2 to C6) alkenyl group, a
substituted or unsubstituted (C6 to C10) aryl (C2 to C6)
alkynyl group, a substituted or unsubstituted phenoxy (C1 to
C6) alkyl group, a substituted or unsubstituted phenoxy (C2
to C6) alkenyl group, a substituted or unsubstituted phenoxy
(C2 to C6) alkynyl group, a substituted or unsubstituted 5- to
10-membered heterocycle, a substituted or unsubstituted 5-to
10-membered heterocycle (C1 to C6) alkyl group, a substi-
tuted or unsubstituted 5- to 10-membered heterocycle (C2 to
C6) alkenyl group, a substituted or unsubstituted 5- to
10-membered heterocycle (C2 to C6) alkynyl group, a (C1 to
C4) alkoxy (C1 to C5) alkyl group, a (C1 to C4) alkoxy (C2 to
C5) alkenyl group, a (C1 to C4) alkoxy (C2 to C5) alkynyl
group, a (C1 to C4) alkylthio (C1 to CS5) alkyl group, a (C1 to
C4) alkylthio (C2 to C5) alkenyl group, or a (C1 to C4)
alkylthio (C2 to C5) alkynyl group, and

RS is a C1 to C6 alkyl group which may be substituted with
a halogen atom, a C2 to C6 alkenyl group which may be
substituted with a halogen atom, a C2 to C6 alkynyl group
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which may be substituted with a halogen atom, and RS isaC1
to C6 alkyl group which may be substituted with a halogen
atom, a C2 to C6 alkenyl group which may be substituted with
a halogen atom, or a C2 to C6 alkynyl group which may be
substituted with a halogen atom.

(8) There is provided the pest control composition accord-
ing to (1), wherein the iminopyridine derivative is N-[1-((6-
chloropyridin-3-yl)methyl)pyridin-2(1H)-ylidene]-2,2,2-tri-
fluoroacetamide, N-[1-((6-chloropyridin-3-yl)methyl)
pyridin-2(1H)-ylidene]-2,2,2-trifluoroethanethioamide, or
N-[1-((6-chloropyridin-3-yl)methyl)pyridin-2(1H)-
ylidene]-2,2,2-trifluoro-N'-isopropylacetimidamide.

(9) There is provided a method for protecting useful plants
or animals from pests, including: treating pests, useful plants,
seeds of useful plants, soil, cultivation carriers or animals as
a target with an effective amount of the pest control compo-
sition.

(10) There is provided a combination (combined product)
including the iminopyridine derivative represented by For-
mula (I) and at least one of other pest control agents.

(11) There is provided a use of the pest control composition
for protecting useful plants or animals from pests.

It is possible to effectively perform pest control against
cabbage moths, Spodoptera litura, aphids, planthoppers,
leathoppers, thrips and other numerous pests by using novel
iminopyridine derivative of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

A novel iminopyridine derivative represented by Formula
(I) may be prepared by the following method.

a1

(I-1) may be obtained by reacting a compound represented
by the following Formula (II-1) with a compound represented
by ArCH2X [the definition of Ar, A, Y and R1 has the same
meaning as the definition described above, and X represents a
halogen atom or OTs, OMs and the like] in the presence or
absence of a base.

(1I-1)

When the reaction is performed in the presence of a base, it
is possible to use, for example, an alkali metal hydride such as
sodium hydride, a carbonate such as potassium carbonate or
sodium carbonate, an alkali metal hydroxide such as potas-
sium hydroxide, and sodium hydroxide, tertiary amines such
as triethylamine and 1,8-diazabicyclo[4.3.0]non-5-ene, and
unsubstituted or substituent-containing pyridines, such as
pyridine and 4-dimethylaminopyridine, as the base.
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The reaction may be performed without a solvent or using
a solvent which does not affect the reaction, and when a
solvent is used, it is possible to use solvents such as, for
example, amides such as N,N-dimethylformamide and N,N-
dimethylacetamide, nitriles such as acetonitrile, sulfoxides
such as dimethyl sulfoxide, ethers such as diethyl ether and
tetrahydrofuran, esters such as ethyl acetate and butyl acetate,
aromatic hydrocarbons such as benzene, xylene and toluene,
alcohols such as methanol, ethanol, propanol and isopropyl
alcohol, ketones such as acetone and methyl ethyl ketone,
aliphatic hydrocarbons such as hexane, heptane and octane,
and halogen hydrocarbons such as dichloromethane, chloro-
form, chlorobenzene and dichlorobenzene, either alone or in
combination of two or more thereof, but N,N-dimethylforma-
mide and the like are preferably used.

The reaction may be performed usually at 0° C. to 200° C.,
and it is preferred that reagents are added at 20° C. to 40° C.
and the reaction is performed at 60° C. to 80° C.

The compound represented by Formula (II-1) may be
obtained by reacting a compound represented by R1-C(—0)
X, R1-C(=0)OC(=—0)R1, RIC(—=O)OR' [X represents a
halogen atom or OTs, OMs and the like, R' represents a C1 to
C6 alkyl group, and the definition 0of R1, A and Y has the same
meaning as the definition described above] and the like with
a compound represented by the following Formula (I1T) in the
presence or absence of a base.

(1)

When the reaction is performed in the presence of a base, it
is possible to use, for example, an alkali metal hydride such as
sodium hydride, a carbonate such as potassium carbonate or
sodium carbonate, an alkali metal hydroxide such as potas-
sium hydroxide and sodium hydroxide, tertiary amines such
as triethylamine and 1,8-diazabicyclo[4.3.0]non-5-ene, and
unsubstituted or substituent-containing pyridines, such as
pyridine and 4-dimethylaminopyridine as the base.

The reaction may be performed without a solvent or using
a solvent which does not affect the reaction. When a solventis
used, it is possible to use solvents such as, for example,
amides such as N,N-dimethylformamide and N,N-dimethy-
lacetamide, nitriles such as acetonitrile, sulfoxides such as
dimethyl sulfoxide, ethers such as diethyl ether and tetrahy-
drofuran, esters such as ethyl acetate and butyl acetate, aro-
matic hydrocarbons such as benzene, xylene and toluene,
alcohols such as methanol, ethanol and propanol, ketones
such as acetone and methyl ethyl ketone, aliphatic hydrocar-
bons such as hexane, heptane and octane, halogen hydrocar-
bons such as dichloromethane, chloroform, chlorobenzene
and dichlorobenzene, and water, either alone or in combina-
tion of two or more thereof, but toluene, N,N-dimethylforma-
mide, acetonitrile, ethers, dichloromethane, chloroform and
the like are preferably used.

The reaction may be performed usually at —-80° C. to 100°
C., and is performed preferably in a range from 20° C. to 50°
C. The compound represented by Formula (II-1) may be
obtained by reacting the compound represented by Formula
(IIT) with a carboxylic acid represented by R1-COOH [the
definition of R1 has the same meaning as the definition
described above] using a dehydration condensation agent in
the presence or absence of a base, or may be obtained by
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performing the reaction using phosphorus pentaoxide, sulfu-
ric acid, polyphosphoric acid, thionyl chloride, phosphorus
oxychloride and oxalyl dichloride in the absence of a base.

It is possible to use a carbodiimide-based compound such
as dicyclohexylcarbodiimide and 1-ethyl-3-(3-[dimethy-
laminopropyl])carbodiimide hydrochloride as the dehydra-
tion condensation agent.

When the reaction is performed in the presence of a base, it
is possible to use, for example, a carbonate such as potassium
carbonate or sodium carbonate, tertiary amines such as tri-
ethylamine and 1,8-diazabicyclo[4.3.0]non-5-ene, and
unsubstituted or substituent-containing pyridines, such as
pyridine and 4-dimethylaminopyridine, as the base.

The reaction is preferably performed by using a solvent,
and it is possible to use solvents such as, for example, amides
such as N,N-dimethylformamide and N,N-dimethylaceta-
mide, nitriles such as acetonitrile, sulfoxides such as dimethyl
sulfoxide, ethers such as diethyl ether and tetrahydrofuran,
esters such as ethyl acetate and butyl acetate, aromatic hydro-
carbons such as benzene, xylene and toluene, ketones such as
acetone and methyl ethyl ketone, aliphatic hydrocarbons such
as hexane, heptane and octane, and halogen hydrocarbons
such as dichloromethane, chloroform, chlorobenzene and
dichlorobenzene, either alone or in combination of two or
more thereof, but dichloromethane, chloroform and the like
are preferably used.

The reaction may be performed usually at -80° C. to 100°
C., and is performed preferably in a range from 20° C. to 50°
C. The compound represented by Formula (I-1) may be
obtained by reacting a compound represented by R1-C(—0)
X, R1-C(=0)OC(=—0)R1, RIC(—=O)OR' [X represents a
halogen atom or OTs, OMs and the like, R' represents a C1 to
C6 alkyl group, and the definition of Ar, A, Y and R1 has the
same meaning as the definition described above] and the like
with a compound represented by the following Formula (IV)
in the presence or absence of a base.

av)

Ar gIA_'I_Y
~~

I
NH

When the reaction is performed in the presence of a base, it
is possible to use, for example, an alkali metal hydride such as
sodium hydride, a carbonate such as potassium carbonate or
sodium carbonate, an alkali metal hydroxide such as potas-
sium hydroxide and sodium hydroxide, tertiary amines such
as triethylamine and 1,8-diazabicyclo[4.3.0]non-5-ene, and
unsubstituted or substituent-containing pyridines, such as
pyridine and 4-dimethylaminopyridine as the base.

The reaction may be performed without a solvent or using
a solvent which does not affect the reaction. When a solventis
used, it is possible to use solvents such as, for example,
amides such as N,N-dimethylformamide and N,N-dimethy-
lacetamide, nitriles such as acetonitrile, sulfoxides such as
dimethyl sulfoxide, ethers such as diethyl ether and tetrahy-
drofuran, esters such as ethyl acetate and butyl acetate, aro-
matic hydrocarbons such as benzene, xylene and toluene,
alcohols such as methanol, ethanol and propanol, ketones
such as acetone and methyl ethyl ketone, aliphatic hydrocar-
bons such as hexane, heptane and octane, halogen hydrocar-
bons such as dichloromethane, chloroform, chlorobenzene
and dichlorobenzene, and water, either alone or in combina-
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tion of two or more thereof, but toluene, N,N-dimethylforma-
mide, acetonitrile, ethers, dichloromethane, chloroform and
the like are preferably used.

The reaction may be performed usually at —-80° C. to 100°
C., and is performed preferably in a range from 20° C. to 50°
C. The compound represented by Formula (I-1) may be
obtained by reacting the above-described compound repre-
sented by Formula (IV) with a carboxylic acid represented by
R1-COOH [the definition of R1 has the same meaning as the
definition described above] using a dehydration condensation
agent in the presence or absence of a base, or may be obtained
by performing the reaction using phosphorus pentaoxide,
sulfuric acid, polyphosphoric acid, thionyl chloride, phos-
phorus oxychloride and oxalyl dichloride in the absence of a
base.

It is possible to use a carbodiimide-based compound such
as dicyclohexylcarbodiimide and 1-ethyl-3-(3-dimethylami-
nopropyl)carbodiimide hydrochloride as the dehydration
condensation agent.

When the reaction is performed in the presence of a base, it
is possible to use, for example, a carbonate such as potassium
carbonate or sodium carbonate, tertiary amines such as tri-
ethylamine and 1,8-diazabicyclo[4.3.0]non-5-ene, and
unsubstituted or substituent-containing pyridines, such as
pyridine and 4-dimethylaminopyridine, as the base.

The reaction is preferably performed by using a solvent,
and it is possible to use solvents such as, for example, amides
such as N,N-dimethylformamide and N,N-dimethylaceta-
mide, nitriles such as acetonitrile, sulfoxides such as dimethyl
sulfoxide, ethers such as diethyl ether and tetrahydrofuran,
esters such as ethyl acetate and butyl acetate, aromatic hydro-
carbons such as benzene, xylene and toluene, ketones such as
acetone and methyl ethyl ketone, aliphatic hydrocarbons such
as hexane, heptane and octane, and halogen hydrocarbons
such as dichloromethane, chloroform, chlorobenzene and
dichlorobenzene, either alone or in combination of two or
more thereof, but dichloromethane, chloroform and the like
are preferably used.

The reaction may be performed usually at —-80° C. to 100°
C., and is performed preferably in a range from 20° C. to 50°
C. The compound represented by Formula (IV) may be
obtained by reacting the above-described compound repre-
sented by Formula (IIT) with a compound represented by
ArCH2X [the definition of Ar and X has the same meaning as
the definition described above] in the presence or absence of
a base.

When the reaction is performed in the presence of a base, it
is possible to use, for example, an alkali metal hydride such as
sodium hydride, a carbonate such as potassium carbonate or
sodium carbonate, an alkali metal hydroxide such as potas-
sium hydroxide and sodium hydroxide, tertiary amines such
as triethylamine and 1,8-diazabicyclo[4.3.0]non-5-ene, and
unsubstituted or substituent-containing pyridines, such as
pyridine and 4-dimethylaminopyridine, as the base.

The reaction may be performed without a solvent or using
a solvent which does not affect the reaction. When a solventis
used, it is possible to use solvents such as, for example,
amides such as N,N-dimethylformamide and N,N-dimethy-
lacetamide, nitriles such as acetonitrile, sulfoxides such as
dimethyl sulfoxide, ethers such as diethyl ether and tetrahy-
drofuran, esters such as ethyl acetate and butyl acetate, aro-
matic hydrocarbons such as benzene, xylene and toluene,
alcohols such as methanol, ethanol and propanol, ketones
such as acetone and methyl ethyl ketone, aliphatic hydrocar-
bons such as hexane, heptane and octane, halogen hydrocar-
bons such as dichloromethane, chloroform, chlorobenzene
and dichlorobenzene, and water, either alone or in combina-
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tion of two or more thereof, but N,N-dimethylformamide,
acetonitrile, ethers, dichloromethane, chloroform and the like
are preferably used.

The reaction may be performed usually at -80° C. to 100°
C., and is performed preferably in a range from 20° C. to 80°
C.

When Formula (I-1) is synthesized via Formula (II-1) from
the compound represented by Formula (I1I), or when Formula
(I-1) is synthesized via Formula (IV) from the compound
represented by Formula (III), the reaction may be continu-
ously performed without taking out Formula (II-1) or For-
mula (IV), or the reactions from Formula (III) to Formula
(I-1) may be simultaneously performed in the same vessel.

a-2)

The compound represented by Formula (I-2) may be
obtained by reacting a compound represented by the follow-
ing Formula (I-2a) with a compound represented by ArCH2X
[the definition of Ar, A, Y and R2 has the same meaning as the
definition described above, and X represents a halogen atom
or OTs, OMs and the like] in the presence or absence of abase.

(I-2a)

When the reaction is performed in the presence of a base, it
is possible to use, for example, an alkali metal hydride such as
sodium hydride, a carbonate such as potassium carbonate or
sodium carbonate, an alkali metal hydroxide such as potas-
sium hydroxide and sodium hydroxide, tertiary amines such
as triethylamine and 1,8-diazabicyclo[4.3.0]non-5-ene, and
unsubstituted or substituent-containing pyridines, such as
pyridine and 4-dimethylaminopyridine, as the base.

The reaction may be performed without a solvent or using
a solvent which does not affect the reaction, and when a
solvent is used, it is possible to use solvents such as, for
example, amides such as N,N-dimethylformamide and N,N-
dimethylacetamide, nitriles such as acetonitrile, sulfoxides
such as dimethyl sulfoxide, ethers such as diethyl ether and
tetrahydrofuran, esters such as ethyl acetate and butyl acetate,
aromatic hydrocarbons such as benzene, xylene and toluene,
alcohols such as methanol, ethanol, propanol and isopropyl
alcohol, ketones such as acetone and methyl ethyl ketone,
aliphatic hydrocarbons such as hexane, heptane and octane,
and halogen hydrocarbons such as dichloromethane, chloro-
form, chlorobenzene and dichlorobenzene, either alone or in
combination of two or more thereof, but N,N-dimethylforma-
mide and the like are preferably used.

The reaction may be performed usually at 0° C. to 200° C.,
and it is preferred that reagents are added at 20° C. to 40° C.
and the reaction is performed at 60° C. to 80° C.
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The compound represented by Formula (I-2a) may be
obtained by reacting the above-described compound repre-
sented by Formula (IIT) with a compound represented by
R20C(—0)X (the definition of R2 and X has the same mean-
ing as the definition described above] or represented by the
following Formula (I-2b) in the presence or absence of abase.

(1-2b)

\n/ \R2

0
0N

When the reaction is performed in the presence of a base, it
is possible to use, for example, an alkali metal hydride such as
sodium hydride, a carbonate such as potassium carbonate or
sodium carbonate, an alkali metal hydroxide such as potas-
sium hydroxide and sodium hydroxide, tertiary amines such
as triethylamine and 1,8-diazabicyclo[4.3.0]non-5-ene, and
unsubstituted or substituent-containing pyridines, such as
pyridine and 4-dimethylaminopyridine as the base.

The reaction may be performed without a solvent or using
a solvent which does not affect the reaction, and when a
solvent is used, it is possible to use solvents such as, for
example, amides such as N,N-dimethylformamide and N,N-
dimethylacetamide, nitriles such as acetonitrile, sulfoxides
such as dimethyl sulfoxide, ethers such as diethyl ether, and
tetrahydrofuran, esters such as ethyl acetate and butyl acetate,
aromatic hydrocarbons such as benzene, xylene and toluene,
alcohols such as methanol, ethanol, propanol and isopropyl
alcohol, ketones such as acetone and methyl ethyl ketone,
aliphatic hydrocarbons such as hexane, heptane and octane,
and halogen hydrocarbons such as dichloromethane, chloro-
form, chlorobenzene and dichlorobenzene, either alone or in
combination of two or more thereof, but acetonitrile, dichlo-
romethane or the like is preferably used.

The reaction may be performed usually at 0° C. to 200° C.,
and is performed preferably at 20° C. to 80° C.

The compound represented by Formula (I-2) may be
obtained by reacting the above-described compound repre-
sented by Formula (IV) with a compound represented by
R20C(—0)X (the definition of R2 and X has the same mean-
ing as the definition described above] or represented by the
above-described Formula (I-2b) in the presence or absence of
a base. When the reaction is performed in the presence of a
base, it is possible to use, for example, an alkali metal hydride
such as sodium hydride, a carbonate such as potassium car-
bonate or sodium carbonate, an alkali metal hydroxide such
as potassium hydroxide and sodium hydroxide, tertiary
amines such as triethylamine and 1,8-diazabicyclo[4.3.0]
non-5-ene, and unsubstituted or substituent-containing
pyridines, such as pyridine and 4-dimethylaminopyridine as
the base.

The reaction may be performed without a solvent or using
a solvent which does not affect the reaction, and when a
solvent is used, it is possible to use solvents such as, for
example, amides such as N,N-dimethylformamide and N,N-
dimethylacetamide, nitriles such as acetonitrile, sulfoxides
such as dimethyl sulfoxide, ethers such as diethyl ether and
tetrahydrofuran, esters such as ethyl acetate and butyl acetate,
aromatic hydrocarbons such as benzene, xylene and toluene,
alcohols such as methanol, ethanol, propanol and isopropyl
alcohol, ketones such as acetone and methyl ethyl ketone,
aliphatic hydrocarbons such as hexane, heptane and octane,
and halogen hydrocarbons such as dichloromethane, chloro-
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form, chlorobenzene and dichlorobenzene, either alone or in
combination of two or more thereof, but acetonitrile, dichlo-
romethane or the like is preferably used.

The reaction may be performed usually at 0° C. to 200° C.,
and is performed preferably at 20° C. to 80° C.

-3)

The compound represented by Formula (I-3) may be syn-
thesized by acting a sulfurizing reagent on a compound (the
definition of Ar, A, Y and R3 has the same meaning as the
definition described above) represented by the following For-
mula (II-3a), which may be synthesized in the same manner
as described in Formula (I-1), in the presence or absence of a
base.

(I1-3a)

When the reaction is performed in the presence of a base, it
is possible to use, for example, an alkali metal hydride such as
sodium hydride, a carbonate such as potassium carbonate or
sodium carbonate, an alkali metal hydroxide such as potas-
sium hydroxide and sodium hydroxide, tertiary amines such
as triethylamine and 1,8-diazabicyclo[4.3.0]non-5-ene, and
unsubstituted or substituent-containing pyridines, such as
pyridine and 4-dimethylaminopyridine as the base, but potas-
sium carbonate, sodium carbonate or the like is preferably
used.

As the sulfurizing reagent, phosphorus pentasulfide,
Lawesson’s reagent, hydrogen sulfide and the like may be
used.

The reaction may be performed without a solvent or using
a solvent which does not affect the reaction, and when a
solvent is used, it is possible to use solvents such as, for
example, amides such as N,N-dimethylformamide and N,N-
dimethylacetamide, nitriles such as acetonitrile, sulfoxides
such as dimethyl sulfoxide, ethers such as diethyl ether and
tetrahydrofuran, esters such as ethyl acetate and butyl acetate,
aromatic hydrocarbons such as benzene, xylene and toluene,
alcohols such as methanol, ethanol and propanol, ketones
such as acetone and methyl ethyl ketone, aliphatic hydrocar-
bons such as hexane, heptane and octane, and halogen hydro-
carbons such as dichloromethane, chloroform, chloroben-
zene and dichlorobenzene, either alone or in combination of
two or more thereof, buttoluene, tetrahydrofuran or the like is
preferably used.

The reaction may be performed usually at -80° C. to 100°
C., and is performed preferably in a range from 20° C. to 80°
C. The compound represented by Formula (I-3) may be
obtained by reacting a compound represented by the follow-
ing Formula (II-3b) with a compound represented by
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ArCH2X [the definition of Ar, A, Y and R3 has the same
meaning as the definition described above, and X represents a
halogen atom or OTs, OMs and the like] in the presence or
absence of a base.

(I1-3b)

When the reaction is performed in the presence of a base, it
is possible to use, for example, an alkali metal hydride such as
sodium hydride, a carbonate such as potassium carbonate or
sodium carbonate, an alkali metal hydroxide such as potas-
sium hydroxide and sodium hydroxide, tertiary amines such
as triethylamine and 1,8-diazabicyclo[4.3.0]non-5-ene, and
unsubstituted or substituent-containing pyridines, such as
pyridine and 4-dimethylaminopyridine as the base.

The reaction may be performed without a solvent or using
a solvent which does not affect the reaction, and when a
solvent is used, it is possible to use solvents such as, for
example, amides such as N,N-dimethylformamide and N,N-
dimethylacetamide, nitriles such as acetonitrile, sulfoxides
such as dimethyl sulfoxide, ethers such as diethyl ether and
tetrahydrofuran, esters such as ethyl acetate and butyl acetate,
aromatic hydrocarbons such as benzene, xylene and toluene,
alcohols such as methanol, ethanol, propanol and isopropyl
alcohol, ketones such as acetone and methyl ethyl ketone,
aliphatic hydrocarbons such as hexane, heptane and octane,
and halogen hydrocarbons such as dichloromethane, chloro-
form, chlorobenzene and dichlorobenzene, either alone or in
combination of two or more thereof, but N,N-dimethylforma-
mide and the like are preferably used.

The reaction may be performed usually at 0° C. to 200° C.,
and it is preferred that reagents are added at 20° C. to 40° C.
and the reaction is performed at 60° C. to 80° C.

The compound represented by Formula (II-3b) may be
synthesized by acting a sulfurizing reagent on a compound
(the definition of A, Y and R3 has the same meaning as the
definition described above) represented by Formula (II-3c),
which may be synthesized in the same manner as described in
Formula (II-1), in the presence or absence of a base.

(11-30)

When the reaction is performed in the presence of a base, it
is possible to use, for example, an alkali metal hydride such as
sodium hydride, a carbonate such as potassium carbonate or
sodium carbonate, an alkali metal hydroxide such as potas-
sium hydroxide and sodium hydroxide, tertiary amines such
as triethylamine and 1,8-diazabicyclo[4.3.0]non-5-ene, and
unsubstituted or substituent-containing pyridines, such as
pyridine and 4-dimethylaminopyridine as the base, but potas-
sium carbonate, sodium carbonate or the like is preferably
used.
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As the sulfurizing reagent, phosphorus pentasulfide,
Lawesson’s reagent, hydrogen sulfide and the like may be
used. The reaction may be performed without a solvent or
using a solvent which does not affect the reaction, and when
a solvent is used, it is possible to use solvents such as, for
example, amides such as N,N-dimethylformamide and N,N-
dimethylacetamide, nitriles such as acetonitrile, sulfoxides
such as dimethyl sulfoxide, ethers such as diethyl ether and
tetrahydrofuran, esters such as ethyl acetate and butyl acetate,
aromatic hydrocarbons such as benzene, xylene and toluene,
alcohols such as methanol, ethanol and propanol, ketones
such as acetone and methyl ethyl ketone, aliphatic hydrocar-
bons such as hexane, heptane and octane, and halogen hydro-
carbons such as dichloromethane, chloroform, chloroben-
zene and dichlorobenzene, either alone or in combination of
two or more thereof, but toluene, tetrahydrofuran and the like
are preferably used.

The reaction may be performed usually at -80° C. to 100°
C., and is performed preferably in a range from 20° C. to 80°
C.

. (I-4)

Ay

Ar N

The compound represented by Formula (I-4) may be
obtained by reacting a compound represented by the follow-
ing Formula (II-4a), which may be synthesized in the same
manner as described in Formula (I-3) with a compound rep-
resented by R4-NH2 (the definition of Ar, A, Y, R4 and RS has
the same meaning as the definition described above).

(II-4a)

The reaction may be performed without a solvent or using
a solvent which does not affect the reaction, and when a
solvent is used, it is possible to use solvents such as, for
example, amides such as N,N-dimethylformamide and N,N-
dimethylacetamide, nitriles such as acetonitrile, sulfoxides
such as dimethyl sulfoxide, ethers such as diethyl ether and
tetrahydrofuran, esters such as ethyl acetate and butyl acetate,
aromatic hydrocarbons such as benzene, xylene and toluene,
alcohols such as methanol, ethanol and propanol, ketones
such as acetone and methyl ethyl ketone, aliphatic hydrocar-
bons such as hexane, heptane and octane, and halogen hydro-
carbons such as dichloromethane, chloroform, chloroben-
zene and dichlorobenzene, either alone or in combination of
two or more thereof, but alcohols such as methanol and etha-
nol are preferably used.

The reaction, if performed in the presence of'silver carbon-
ate, copper carbonate and the like, progresses quickly, but
may proceed without the compound.
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The reaction may be performed usually at —-80° C. to 100°
C., and is performed preferably in a range from 20° C. to 80°
C.

The compound represented by Formula (I-4) may be
obtained by reacting a compound represented by the follow-
ing Formula (I-4b) or a salt thereof with R4-X, R4-O—R4
and R4-OR' (the definition of R4, R', Ar, A, Y and R5 has the
same meaning as the definition described above, and X rep-
resents a halogen atom) in the presence or absence of a base.

(I-4b)

NH

When the reaction is performed in the presence of a base, it
is possible to use, for example, an alkali metal hydride such as
sodium hydride, a carbonate such as potassium carbonate or
sodium carbonate, an alkali metal hydroxide such as potas-
sium hydroxide and sodium hydroxide, tertiary amines such
as triethylamine and 1,8-diazabicyclo[4.3.0]non-5-ene, and
unsubstituted or substituent-containing pyridines, such as
pyridine and 4-dimethylaminopyridine as the base.

The reaction may be performed without a solvent or using
a solvent which does not affect the reaction. When a solventis
used, it is possible to use solvents such as, for example,
amides such as N,N-dimethylformamide and N,N-dimethy-
lacetamide, nitriles such as acetonitrile, sulfoxides such as
dimethyl sulfoxide, ethers such as diethyl ether and tetrahy-
drofuran, esters such as ethyl acetate and butyl acetate, aro-
matic hydrocarbons such as benzene, xylene and toluene,
alcohols such as methanol, ethanol and propanol, ketones
such as acetone and methyl ethyl ketone, aliphatic hydrocar-
bons such as hexane, heptane and octane, halogen hydrocar-
bons such as dichloromethane, chloroform, chlorobenzene
and dichlorobenzene, and water either alone or in combina-
tion of two or more thereof, but toluene, dimethylformamide,
acetonitrile, ethers, dichloromethane, chloroform and the like
are preferably used.

The reaction may be performed usually at —-80° C. to 100°
C., and is performed preferably in a range from 20° C. to 50°
C. The compound represented by Formula (I-4b) may be
obtained by reacting a compound represented by Formula
(II-4a) with ammonia or an alcohol solution thereof, ammo-
nium chloride and the like.

The reaction may be performed without a solvent or using
a solvent which does not affect the reaction. When a solventis
used, it is possible to use solvents such as, for example,
amides such as N,N-dimethylformamide and N,N-dimethy-
lacetamide, nitriles such as acetonitrile, sulfoxides such as
dimethyl sulfoxide, ethers such as diethyl ether and tetrahy-
drofuran, esters such as ethyl acetate and butyl acetate, aro-
matic hydrocarbons such as benzene, xylene and toluene,
alcohols such as methanol, ethanol and propanol, ketones
such as acetone and methyl ethyl ketone, aliphatic hydrocar-
bons such as hexane, heptane and octane, halogen hydrocar-
bons such as dichloromethane, chloroform, chlorobenzene
and dichlorobenzene, and water, either alone or in combina-
tion of two or more thereof, but alcohols such as methanol and
ethanol are preferably used.
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The reaction may be performed usually at -80° C. to 100°
C., and is performed preferably in a range from 20° C. to 50°
C.

a-5)

The compound represented by Formula (I-5) may be
obtained by reacting a compound represented by the follow-
ing Formula (II-5b) with R6-X (the definition of AR, A, Y, R6
and R7 has the same meaning as the definition described
above, and X represents a halogen atom), R6-O—R6 or
R6-OR' (the definition of R' has the same meaning as the
definition described above) in the presence or absence of a
base.

(I1-5b)

When the reaction is performed in the presence of a base, it
is possible to use, for example, an alkali metal hydride such as
sodium hydride, a carbonate such as potassium carbonate or
sodium carbonate, an alkali metal hydroxide such as potas-
sium hydroxide and sodium hydroxide, tertiary amines such
as triethylamine and 1,8-diazabicyclo[4.3.0]non-5-ene, and
unsubstituted or substituent-containing pyridines, such as
pyridine and 4-dimethylaminopyridine as the base.

The reaction may be performed without a solvent or using
a solvent which does not affect the reaction. When a solventis
used, it is possible to use solvents such as, for example,
amides such as N,N-dimethylformamide and N,N-dimethy-
lacetamide, nitriles such as acetonitrile, sulfoxides such as
dimethyl sulfoxide, ethers such as diethyl ether and tetrahy-
drofuran, esters such as ethyl acetate and butyl acetate, aro-
matic hydrocarbons such as benzene, xylene and toluene,
alcohols such as methanol, ethanol and propanol, ketones
such as acetone and methyl ethyl ketone, aliphatic hydrocar-
bons such as hexane, heptane and octane, halogen hydrocar-
bons such as dichloromethane, chloroform, chlorobenzene
and dichlorobenzene, and water, either alone or in combina-
tion of two or more thereof, but toluene, N,N-dimethylforma-
mide, acetonitrile, ethers, dichloromethane and chloroform
are preferably used.

The reaction may be performed usually at -80° C. to 100°
C., and is performed preferably in a range from 20° C. to 50°
C.

When R6 represents —C(—O)R6a (R6a has the same
meaning as described above), the compound represented by
Formula (I-5) may be obtained by reacting the compound
represented by Formula (II-5b) with a carboxylic acid repre-
sented by R6a-C(—O)OH (the definition of R6a has the same
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meaning as the definition described above) using a dehydra-
tion condensation agent in the presence or absence of a base,
or may be obtained by performing the reaction using phos-
phorus pentaoxide, sulfuric acid, polyphosphoric acid, thio-

22

chlorobenzene and dichlorobenzene, either alone or in com-
bination of two or more thereof, but nitriles such as acetoni-
trile are preferably used.

The reaction may be performed usually at -80° C. to 100°

nyl chloride, phosphorus oxychloride and oxalyldichloridein 5 C., and is performed preferably in a range from 20° C. to 80°

the absence of a base.

It is possible to use a carbodiimide-based compound such
as dicyclohexylcarbodiimide, 1-ethyl-3-(3-dimethylamino-
propyl)carbodiimide hydrochloride and the like as the dehy-
dration condensation agent.

When the reaction is performed in the presence of a base, it
is possible to use, for example, a carbonate such as potassium
carbonate or sodium carbonate, tertiary amines such as tri-
ethylamine and 1,8-diazabicyclo[4.3.0]non-5-ene, and
unsubstituted or substituent-containing pyridines, such as
pyridine and 4-dimethylaminopyridine as the base.

The reaction is preferably performed by using a solvent,
and it is possible to use, for example, amides such as N,N-
dimethylformamide and N,N-dimethylacetamide, nitriles
such as acetonitrile, sulfoxides such as dimethyl sulfoxide,
ethers such as diethyl ether and tetrahydrofuran, esters such
as ethyl acetate and butyl acetate, aromatic hydrocarbons
such as benzene, xylene and toluene, ketones such as acetone
and methy] ethyl ketone, aliphatic hydrocarbons such as hex-
ane, heptane and octane, and halogen hydrocarbons such as
dichloromethane, chloroform, chlorobenzene and dichlo-
robenzene, either alone or in combination of two or more
thereof, but dichloromethane, chloroform and the like are
preferably used.

The reaction may be performed usually at —-80° C. to 100°
C., and is performed preferably in a range from 20° C. to 50°
C.

When R6 represents CONRG6eR6f (the definition of R6e
and R6f has the same meaning as the definition described
above, and R6e or RO6f represents a hydrogen atom) or
CSNR6gR6h (the definition of R6g and R6h has the same
meaning as the definition described above, and R6g or R6h
represents a hydrogen atom), the compound of Formula (I-5)
may be obtained by reacting the Formula (II-5b) with a com-
pound represented by R"N—C—0 (R" represents a C1 to C6
alkyl group which may be substituted with a halogen atom, a
C2 to C6 alkenyl group which may be substituted with a
halogen atom, a C2 to C6 alkynyl group which may be sub-
stituted with a halogen atom, a (C1 to C4) alkoxy (C1 to C5)
alkyl group, a (C1 to C4) alkylthio (C1 to C5) alkyl group, a
substituted or unsubstituted (C6 to C10) aryl group, and a
substituted or unsubstituted 5- to 10-membered heterocycle)
in the presence or absence of a base. When the reaction is
performed in the presence of a base, it is possible to use, for
example, an alkali metal hydride such as sodium hydride, a
carbonate such as potassium carbonate or sodium carbonate,
an alkali metal hydroxide such as potassium hydroxide and
sodium hydroxide, tertiary amines such as triethylamine and
1,8-diazabicyclo[4.3.0]non-5-ene, and unsubstituted or sub-
stituent-containing pyridines, such as pyridine and 4-dim-
ethylaminopyridine as the base. The reaction is preferably
performed by using a solvent, and it is possible to use, for
example, amides such as N,N-dimethylformamide and N,N-
dimethylacetamide, nitriles such as acetonitrile, sulfoxides
such as dimethyl sulfoxide, ethers such as diethyl ether and
tetrahydrofuran, esters such as ethyl acetate and butyl acetate,
aromatic hydrocarbons such as benzene, xylene and toluene,
ketones such as acetone and methyl ethyl ketone, aliphatic
hydrocarbons such as hexane, heptane and octane, and halo-
gen hydrocarbons such as dichloromethane, chloroform,
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When R6 represents CONR6eR6f (the definition of Rée
and R6f has the same meaning as the definition described
above), the compound of Formula (I-5) may be obtained by
reacting the above-described compound represented by For-
mula (II-5b) with a compound represented by the following
Formula (II-5¢) in the presence or absence of a base.

(I1-5¢)
R5€

|
o) N
\“/ SRy
0
0,N

When the reaction is performed in the presence of a base, it
is possible to use, for example, an alkali metal hydride such as
sodium hydride, a carbonate such as potassium carbonate or
sodium carbonate, an alkali metal hydroxide such as potas-
sium hydroxide and sodium hydroxide, tertiary amines such
as triethylamine and 1,8-diazabicyclo[4.3.0]non-5-ene, and
unsubstituted or substituent-containing pyridines, such as
pyridine and 4-dimethylaminopyridine as the base.

The reaction is preferably performed by using a solvent,
and it is possible to use, for example, amides such as N,N-
dimethylformamide and N,N-dimethylacetamide, nitriles
such as acetonitrile, sulfoxides such as dimethyl sulfoxide,
ethers such as diethyl ether and tetrahydrofuran, esters such
as ethyl acetate and butyl acetate, aromatic hydrocarbons
such as benzene, xylene and toluene, ketones such as acetone
and methyl] ethyl ketone, aliphatic hydrocarbons such as hex-
ane, heptane and octane, and halogen hydrocarbons such as
dichloromethane, chloroform, chlorobenzene and dichlo-
robenzene, either alone or in combination of two or more
thereof, but nitriles such as acetonitrile are preferably used.

The reaction may be performed usually at -80° C. to 100°
C., and is performed preferably in a range from 20° C. to 80°
C.

The compound represented by Formula (II-5b) may be
obtained by reacting the compound (the definition of Ar, A, Y
and R7 has the same meaning as the definition described
above) represented by Formula (II-5a), which may be synthe-
sized in the same manner as described in Formula (I-3) with
hydroxylamine or a salt thereof in the presence or absence of
a base.

(II-52)

Ay
N

[

e

S

Ar

Ry

When the reaction is performed in the presence of a base, it
is possible to use, for example, an alkali metal hydride such as
sodium hydride, a carbonate such as potassium carbonate or
sodium carbonate, an alkali metal hydroxide such as potas-
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sium hydroxide and sodium hydroxide, tertiary amines such
as triethylamine and 1,8-diazabicyclo[4.3.0]non-5-ene, and
unsubstituted or substituent-containing pyridines, such as
pyridine and 4-dimethylaminopyridine as the base.

The reaction may be performed without a solvent or using
a solvent which does not affect the reaction. When a solventis
used, it is possible to use solvents such as, for example,
amides such as N,N-dimethylformamide and N,N-dimethy-
lacetamide, nitriles such as acetonitrile, sulfoxides such as
dimethyl sulfoxide, ethers such as diethyl ether and tetrahy-
drofuran, esters such as ethyl acetate and butyl acetate, aro-
matic hydrocarbons such as benzene, xylene and toluene,
alcohols such as methanol, ethanol and propanol, ketones
such as acetone and methyl ethyl ketone, aliphatic hydrocar-
bons such as hexane, heptane and octane, halogen hydrocar-
bons such as dichloromethane, chloroform, chlorobenzene
and dichlorobenzene, and water, either alone or in combina-
tion of two or more thereof, but toluene, N,N-dimethylforma-
mide, acetonitrile, ethers, dichloromethane, chloroform and
the like are preferably used.

The reaction may be performed usually at —-80° C. to 100°
C., and is performed preferably in a range from 20° C. to 80°
C.

The compound represented by Formula (I-5) may also be
obtained by reacting the compound represented by Formula
(II-5a) with a compound represented by R6-ONH2 or a salt
thereof in the presence or absence of a base.

When the reaction is performed in the presence of a base, it
is possible to use, for example, an alkali metal hydride such as
sodium hydride, a carbonate such as potassium carbonate or
sodium carbonate, an alkali metal hydroxide such as potas-
sium hydroxide and sodium hydroxide, tertiary amines such
as triethylamine and 1,8-diazabicyclo[4.3.0]non-5-ene, and
unsubstituted or substituent-containing pyridines, such as
pyridine and 4-dimethylaminopyridine as the base.

The reaction may be performed without a solvent or using
a solvent which does not affect the reaction. When a solventis
used, it is possible to use solvents such as, for example,
amides such as N,N-dimethylformamide and N,N-dimethy-
lacetamide, nitriles such as acetonitrile, sulfoxides such as
dimethyl sulfoxide, ethers such as diethyl ether and tetrahy-
drofuran, esters such as ethyl acetate and butyl acetate, aro-
matic hydrocarbons such as benzene, xylene and toluene,
alcohols such as methanol, ethanol and propanol, ketones
such as acetone and methyl ethyl ketone, aliphatic hydrocar-
bons such as hexane, heptane and octane, halogen hydrocar-
bons such as dichloromethane, chloroform, chlorobenzene
and dichlorobenzene, and water, either alone or in combina-
tion of two or more thereof, but alcohols such as methanol and
ethanol are preferably used.

The reaction may be performed usually at —-80° C. to 100°
C., and is performed preferably in a range from 20° C. to 80°
C.

The reaction, if performed in the presence of silver carbon-
ate, copper carbonate and the like, progresses quickly, but
may proceed without the compound.
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The compound represented by Formula (I-6) [the defini-
tion of Ar, A,Y, Y1, Y2, and Ry has the same meaning as the
definition described above] may be obtained by reacting
according to Phosphorus, sulfur, and silicon and the related
elements (2006) 181, 2337-2344.

a7

The compound represented by Formula (I-7) [the defini-
tion of Ar, A, Y, Ry and n has the same meaning as the
definition described above] may be obtained by reacting a
compound represented by the following Formula (I1-7a) with
acompound represented by ArCH2X [the definition of Ar has
the same meaning as the definition described above, and X
represents a halogen atom or OTs, OMs and the like] in the
presence or absence of a base.

(II-72)

When the reaction is performed in the presence of a base, it
is possible to use, for example, an alkali metal hydride such as
sodium hydride and the like, a carbonate such as potassium
carbonate or sodium carbonate and the like, an alkali metal
hydroxide such as potassium hydroxide, sodium hydroxide
and the like, tertiary amines such as triethylamine, 1,8-diaz-
abicyclo[4.3.0]non-5-ene and the like, and unsubstituted or
substituent-containing pyridines, such as pyridine, 4-dim-
ethylaminopyridine and the like, as the base.

The reaction may be performed without a solvent or using
a solvent which does not affect the reaction, and when the
solvent is used, it is possible to use solvents such as, for
example, amides such as N,N-dimethylformamide and N,N-
dimethylacetamide, nitriles such as acetonitrile, sulfoxides
such as dimethyl sulfoxide, ethers such as diethyl ether and
tetrahydrofuran, esters such as ethyl acetate and butyl acetate,
aromatic hydrocarbons such as benzene, xylene and toluene,
alcohols such as methanol, ethanol, propanol and isopropyl
alcohol, ketones such as acetone and methyl ethyl ketone,
aliphatic hydrocarbons such as hexane, heptane and octane,
and halogen hydrocarbons such as dichloromethane, chloro-
form, chlorobenzene and dichlorobenzene, either alone or in
combination of two or more thereof, but N,N-dimethylforma-
mide and the like are preferably used.

The reaction may be performed usually at from 0° C. to
200° C., and it is preferred that reagents are added at from 20°
C.10 40° C. and the reaction is performed at from 60° C. to 80°
C.

The compound represented by Formula (II-7a) may be
obtained by reacting a compound represented by (II-7b) [X
represents a halogen atom, and the definition of Rz and n has
the same meaning as the definition described above] with a
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compound represented by in the following Formula (III) in
the presence or absence of a base.

(I1-7b)

When the reaction is performed in the presence of a base, it
is possible to use, for example, an alkali metal hydride such as
sodium hydride and the like, a carbonate such as potassium
carbonate or sodium carbonate and the like, an alkali metal
hydroxide such as potassium hydroxide, sodium hydroxide
and the like, tertiary amines such as triethylamine, 1,8-diaz-
abicyclo[4.3.0]non-5-ene and the like, and unsubstituted or
substituent-containing pyridines, such as pyridine, 4-dim-
ethylaminopyridine and the like, as the base.

The reaction may be performed without a solvent or using
a solvent which does not affect the reaction, and when the
solvent is used, it is possible to use solvents such as, for
example, amides such as N,N-dimethylformamide and N,N-
dimethylacetamide, nitriles such as acetonitrile, sulfoxides
such as dimethyl sulfoxide, ethers such as diethyl ether and
tetrahydrofuran, esters such as ethyl acetate and butyl acetate,
aromatic hydrocarbons such as benzene, xylene and toluene,
alcohols such as methanol, ethanol, propanol and isopropyl
alcohol, ketones such as acetone and methyl ethyl ketone,
aliphatic hydrocarbons such as hexane, heptane and octane,
and halogen hydrocarbons such as dichloromethane, chloro-
form, chlorobenzene and dichlorobenzene, either alone or in
combination of two or more thereof, but N,N-dimethylforma-
mide and the like are preferably used.

The reaction may be performed usually at from 0° C. to
200° C., and it is preferred that reagents are added at from 20°
C.10 40° C. and the reaction is performed at from 60° C. to 80°
C.

The compound represented by Formula (I-7) may be
obtained by reacting a compound represented by (I1I-7b) [X
represents a halogen atom, and the definition of Rz has the
same meaning as the definition described above] with a com-
pound represented by in the following Formula (IV) in the
presence or absence of a base.

When the reaction is performed in the presence of a base, it
is possible to use, for example, an alkali metal hydride such as
sodium hydride and the like, a carbonate such as potassium
carbonate or sodium carbonate and the like, an alkali metal
hydroxide such as potassium hydroxide, sodium hydroxide
and the like, tertiary amines such as triethylamine, 1,8-diaz-
abicyclo[4.3.0]non-5-ene and the like, and unsubstituted or
substituent-containing pyridines, such as pyridine, 4-dim-
ethylaminopyridine and the like, as the base.

The reaction may be performed without a solvent or using
a solvent which does not affect the reaction, and when the
solvent is used, it is possible to use solvents such as, for
example, amides such as N,N-dimethylformamide and N,N-
dimethylacetamide, nitriles such as acetonitrile, sulfoxides
such as dimethyl sulfoxide, ethers such as diethyl ether and
tetrahydrofuran, esters such as ethyl acetate and butyl acetate,
aromatic hydrocarbons such as benzene, xylene and toluene,
alcohols such as methanol, ethanol, propanol and isopropyl
alcohol, ketones such as acetone and methyl ethyl ketone,
aliphatic hydrocarbons such as hexane, heptane and octane,
and halogen hydrocarbons such as dichloromethane, chloro-
form, chlorobenzene and dichlorobenzene, either alone or in
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combination of two or more thereof, but N,N-dimethylforma-
mide and the like are preferably used.

The reaction may be performed usually at from 0° C. to
200° C., and it is preferred that the reaction is performed at
from 0° C. to 80° C.

Examples of a substituent that may be substituted of “a
phenyl group which may be substituted” and “a 5- to 6-mem-
bered heterocycle which may be substituted”, which are rep-
resented by Ar, include a halogen atom, a C1 to C4 alkyl
group which may be substituted with a halogen atom, a C1 to
C4 alkyloxy group which may be substituted with a halogen
atom, a hydroxyl group, a cyano group, a nitro group and the
like, preferably a halogen atom, a trifluoromethyl group and a
cyano group, and particularly preferably a halogen atom.

Specific examples of the “a phenyl group which may be
substituted” represented by Ar of a nitrogen-containing het-
erocyclic derivative compound having a 2-imino group rep-
resented by Formula (I) include a phenyl group and a 3-cyano
phenyl group.

“A 5- to 6-membered heterocycle which may be substi-
tuted”, represented by Ar of a nitrogen-containing heterocy-
clic derivative compound having a 2-imino group represented
by Formula (I) represents an aromatic 5- to 6-membered
heterocycle including one or two of a heteroatom such as an
oxygen atom, a sulfur atom or a nitrogen atom, specific
examples thereof include a pyridine ring, a pyrazine ring, a
pyrimidine ring, a pyridazine ring, a thiazole ring, an oxazole
ring and the like, and preferable aspects thereof include a
6-chloro-3-pyridyl group, a 6-chloro-5-fluoro-3-pyridyl
group, a 6-bromo-3-pyridyl group, a 6-fluoro-3-pyridyl
group, a 6-trifluoromethyl-3-pyridyl group, a 6-chloro-3-py-
ridazinyl group, a 5-chloro-2-pyrazinyl group, a 2-chloro-5-
pyrimidinyl group, a 2-chloro-5-thiazolyl group, a 2-chloro-
4-pyridyl group, and more preferably a 6-chloro-3-pyridyl
group, a 6-fluoro-3-pyridyl group, a 6-chloro-5-fluoro-3-py-
ridyl group, a 6-bromo-3-pyridyl group and a 2-chloro-5-
pyrimidinyl group.

Specific examples of “a 4- to 10-membered heterocy-
cloalkyl group” represented by Ar of a nitrogen-containing
hetero ring derivative having a 2-imino group represented by
Formula (I) include a 2-tetrahydrofuranyl group, a 3-tetrahy-
drofuranyl group and the like and preferably a 3-tetrahydro-
furanyl group. “A heterocycle having a 5- to 10-membered
unsaturated bond including one or more nitrogen atoms”,
which A of a nitrogen-containing heterocyclic derivative hav-
ing a 2-imino group represented by Formula (I) represents,
means that

in Formula (I) represents any one ring represented by each
of the following Formulae A-1 to A-40. In each formula, the
end of a double bond is the substitution position of a nitrogen
atom.

Z
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N
A-40
N

The ring is preferably the ring of Formulae A-1, A-13,
A-14, A-15, A-16, A-23, A-25, A-38 and A-39 and more
preferably the ring of Formula A-1.

“A C1 to C6 alkyl group which may be substituted with a
halogen atom”, which'Y represents, is an alkyl group having
1 to 6 carbon atoms, which is chained, branched, cyclic or
combination thereof, and the upper limit of the number of
halogen atoms which may be substituted is the number of
hydrogen atoms which the alkyl group has. When a branched
or cyclic alkyl group is included, it is obvious that the number
of carbons is 3 or more.

Specific examples of “a C1 to C6 alkyloxy group which
may be substituted with a halogen atom” which Y represents
include a methoxy group, an ethoxy group, a trifluoromethy-
loxy group and a difluoromethyloxy group.

A preferred aspect of Y is preferably a hydrogen atom or a
halogen atom and more preferably a hydrogen atom.

A preferred aspect of R is a group represented by the
Formula (a), (¢) and (d) described above.

in Formula (1), “a substituted C1 to C6 alkyl group” which
R1 represents is an alkyl group having 1 to 6 carbon atoms,
which is chained, branched, cyclic or combination thereof,
and the upper limit of the number of substituted substituents
is the number of hydrogen atoms which the alkyl group has.
Examples of the substituted substituent include a halogen
atom, a hydroxyl group, a cyano group, a nitro group, a phenyl
group (this phenyl group may be substituted with a C1 to C4
alkyl group which may be substituted with a halogen, a C1 to
C4 alkyloxy group which may be substituted with a halogen,
a hydroxyl group, or a halogen atom), a phenoxy group (this
phenyl group may be substituted with a C1 to C4 alkyl group
which may be substituted with a halogen, a C1 to C4 alkyloxy
group which may be substituted with a halogen, a hydroxyl
group, or a halogen atom), a benzyloxy group (the phenyl
group in this benzyloxy group may be substituted witha C1 to
C4 alkyl group which may be substituted with a halogen, a C1
to C4 alkyloxy group which may be substituted with a halo-
gen, a hydroxyl group, or a halogen atom), and the like.
Specific examples thereof include a 1,1,1-trifluoroethyl
group, a trifluoromethyl group, a trichloromethyl group, a
difluorochloromethyl group, a difluoromethyl group, a
dichloromethyl group, a dibromomethyl group, a chlorom-
ethyl group, a difluoroethyl group, a dichloroethyl group, a
2,2 2-trifluoroethyl group, a pentafluoroethyl group, a difluo-
rocyclopropyl group, a 2-cyanoethyl group, a 2-nitroethyl
group and the like. A 1,1,1-trifluoroethyl group, a trifluorom-
ethyl group, a difltuorochloromethyl group, a difluoromethyl

group and a pentafluoroethyl group are preferred, a trifluo-
romethyl group, a difluorochloromethyl group, a difluorom-
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ethyl group and a pentafluoroethyl group are more preferred,
and a trifluoromethyl group are particularly preferred.

In Formula (I), “a C1 to C6 alkyl group which may be
substituted with a halogen atom” which R3, RS, R7, Ry, and
Rz represent is an alkyl group having 1 to 6 carbon atoms,
which is chained, branched, cyclic or combination thereof,
and the upper limit of the number of substituted halogen
atoms is the number of hydrogen atoms which the alkyl group
has. When a branched or cyclic alkyl group is included, it is
obvious that the number of carbons is 3 or more. Specific
examples thereof include a methyl group, an ethyl group, an
n-propyl group, an isopropyl group, an n-butyl group, a t-bu-
tyl group, a cyclopropyl group, a cyclopentyl group, a cyclo-
hexyl group, a trifluoromethyl group, a trichloromethyl
group, a difluorochloromethyl group, a diftuoromethyl group,
a dichloromethyl group, a dibromomethyl group, a chlorom-
ethyl group, a difluoroethyl group, a dichloroethyl group, a
2,2 2-trifluoroethyl group, a pentafluoroethyl group, a difluo-
rocyclopropyl group, a ftrifluoroisopropyl group, and a
hexafluoroisopropyl group, and the like.

R3 is each preferably an ethyl group, an isopropyl group, a
cyclopropyl group, a trifluoromethyl group, a difluorochlo-
romethyl group, a difluoromethyl group and a pentafiuoroet-
hyl group, more preferably a trifluoromethyl group, a difluo-
rochloromethyl group, a difluoromethyl group and a
pentafluoroethyl group, and particularly preferably a trifluo-
romethyl group. RS is preferably a trifluoromethyl group, a
trichloromethyl group, a dichloromethyl group, a difluorom-
ethyl group, a difluorochloromethyl group, a chloromethyl
group and a pentafluoroethyl group, more preferably a trif-
luoromethyl group, a diftuoromethyl group, a difluorochlo-
romethyl group and a pentafluoroethyl group, and particu-
larly preferably a trifltuoromethyl group. R7 is preferably a
trifluoromethyl group, a trichloromethyl group, a dichlorom-
ethyl group, a difluoromethyl group, a difluorochloromethyl
group, a chloromethyl group and a pentafluoroethyl group,
more preferably a trifluoromethyl group, a difluoromethyl
group, a difluorochloromethyl group and a pentatluoroethyl
group, and particularly preferably a trifluoromethyl group.

Ry is preferably a methyl group, ethyl group, propyl group
or isopropyl group. Rz is preferably a methyl group or trif-
luoromethyl group.

“A Cl1 to C6 alkyl group which may be substituted with a
halogen atom”, which R2 represents, is an alkyl group having
1 to 6 carbon atoms, which is chained, branched, cyclic or
combination thereof, and the upper limit of the number of
substituted halogen atoms is the number of hydrogen atoms
which the alkyl group has. When a branched or cyclic alkyl
group is included, it is obvious that the number of carbons is
3 or more. Specific examples thereof include a trifluorom-
ethyl group, a trichloromethyl group, a difluorochloromethyl
group, a difluoromethyl group, a dichloromethyl group, a
dibromomethyl group, a chloromethyl group, a difluoroethyl
group, a dichloroethyl group, a 2,2,2-trifluoroethyl group, a
pentafluoroethyl group, a difluorocyclopropyl group, a 1-(tri-
fluoromethyl)ethyl group, a 1-trifftuoromethyl-2,2,2-trifluo-
roethyl group, a pentafluoroethyl group, and a difluorocyclo-
propyl group, and the like, and preferred examples thereof
include a 2,2 2-trifluoroethyl group, a 1-(trifluoromethyl)
ethyl group and a 1-trifluoromethyl-2,2,2-trifluoroethyl
group.

“A C1 to C6 alkyl group which may be substituted” which
R4 and R6 represent is an alkyl group having 1 to 18 carbon
atoms, which is chained, branched, cyclic or combination
thereof, and the upper limit of the number of substituents
which may be substituted is the number of hydrogen atoms
which the alkyl group has. When a branched or cyclic alkyl
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group is included, it is obvious that the number of carbons is
3 or more. Examples of the substituent which may be substi-
tuted include a halogen atom, a hydroxyl group, a cyano
group, a nitro group and the like. Specific examples thereof
include a methyl group, an ethyl group, an n-propyl group, an
isopropyl group, an n-butyl group, an s-butyl group, a t-butyl
group, a 3-methyl-2-butyl group, a 3-pentyl group, a 4-heptyl
group, a cyclopropyl group, a cyclobutyl group, a cyclopentyl
group, a cyclohexyl group, an n-octyl group, an n-tridecyl
group, an n-hexadecyl group, an n-octadecyl group, a trifluo-
romethyl group, a trichloromethyl group, a difluorochlorom-
ethyl group, a difluoromethyl group, a dichloromethyl group,
a dibromomethyl group, a chloromethyl group, a difluoroet-
hyl group, a dichloroethyl group, a 2,2,2-trifluoroethyl group,
a pentafluoroethyl group, a difluorocyclopropyl group, a
2-hydroxyethyl group, a 2-hydroxy-n-propyl group, a 3-hy-
droxy-n-propyl group, a 2,3-dihydroxy-n-propyl group, a
cyanomethyl group, a 2-cyanoethyl group, a 2-nitroethyl
group and the like.

R4 is each preferably a methyl group, an ethyl group, a
2,2 2-trifluoroethyl group, a 2,2-difluoroethyl group, an
n-propyl group, an isopropyl group, a cyclopropyl group, a
t-butyl group, a cyclopentyl group, a cyclohexyl group and a
2-hydroxyethyl group, and more preferably a methyl group,
an ethyl group and a cyclopropyl group. R6 is preferably a
methyl group, an ethyl group, an isopropyl group a cyclopro-
py!l group, a t-butyl group and a cyanomethyl group, and more
preferably a methyl group, an ethyl group, a cyclopropyl
group and a t-butyl group.

“A C1 to C6 alkyl group which may be substituted with a
halogen atom”, which R4a, R4b, R4c, R4d, R4e, R4f, R6a,
R6b, R6c, R6d, Rée, R6f, R6g, R6h, R61, R6j and R6k rep-
resent, is an alkyl group having 1 to 6 carbon atoms, which is
chained, branched, cyclic or combination thereof, and the
upper limit of the number of substituted halogen atoms is the
number of hydrogen atoms which the alkyl group has. When
a branched or cyclic alkyl group is included, it is obvious that
the number of carbons is 3 or more. Specific examples thereof
include a methyl group, an ethyl group, an n-propyl group, an
isopropyl group, an n-butyl group, a t-butyl group, a cyclo-
propyl group, a cyclopentyl group, a cyclohexyl group, a
trifluoromethyl group, a trichloromethyl group, a difluoro-
chloromethyl group, a difluoromethyl group, a dichlorom-
ethyl group, a dibromomethyl group, a chloromethyl group, a
difluoroethyl group, a 2-chloroethyl group, a dichloroethyl
group, a 2,2, 2-trifluoroethyl group, a pentafluoroethyl group,
a difluorocyclopropyl group and the like. R6a is preferably a
methyl group, an ethyl group, an isopropyl group and a cyclo-
propyl group. R6b is preferably a methyl group.

“A C2 to C6 alkenyl group which may be substituted with
ahalogen atom”, which R1, R2, R3, R4, R4a, R4b, R4c, R4d,
Rde, R4f, R5, R6, R6a, R6b, R6c, R6d, R6e, R6f, R6g, R6h,
R6i, R6j, R6k, R7, Ry and Rz represent, is an alkenyl group
having 2 to 6 carbon atoms, which is chained, branched,
cyclic or combination thereof, and the upper limit of the
number of substituted halogen atoms is the number of hydro-
gen atoms which the alkenyl group has. When a branched or
cyclic alkenyl group is included, it is obvious that the number
of carbons is 3 or more. Specific examples thereof include an
ethenyl group, a 1-propenyl group, a 2-propenyl group, a
2-fluoro-1-propenyl group, a 2-methyl-1-propenyl group and
the like, and preferred examples thereof include an ethenyl
group.

“A C2 to C6 alkynyl group which may be substituted with
ahalogen atom”, which R1, R2, R3, R4, R4a, R4b, R4c, R4d,
Rde, R4f, R5, R6, R6a, R6b, R6c, R6d, R6e, R6f, R6g, R6h,
R6i, R6j, R6k, R7, Ry and Rz represent, is an alkynyl group

5

10

15

20

25

30

35

40

45

50

55

60

65

34

having 2 to 6 carbon atoms, which is chained, branched,
cyclic or combination thereof, and the upper limit of the
number of substituted halogen atoms is the number of hydro-
gen atoms which the alkynyl group has. When a branched or
cyclic alkynyl group is included, it is obvious that the number
of carbons is 3 or more. Specific examples thereof include a
1-propynyl group, a 2-propynyl group, a 1-butynyl group, a
2-butynyl group, a 1-pentynyl group, a 2-pentynyl group, a
3-pentynyl group and the like, and preferred examples thereof
include a 1-propynyl group, a 2-propynyl group and a 2-bu-
tynyl group.

The (C6 to C10) aryl of “a substituted or unsubstituted (C6
to C10) aryl group, a substituted or unsubstituted (C6 to C10)
aryl (C1 to C6) alkyl group, a substituted or unsubstituted (C6
to C10) aryl (C2 to C6) alkenyl group and a substituted or
unsubstituted (C6 to C10) aryl (C2 to C6) alkynyl group”,
which R3, R4, R4a,R4b, R4c,R5, R6, R6a, R6b, R6¢, R7, Ry
and Rz represent, specifically represents a phenyl group and
a naphthyl group, and the (C1 to C6) alkyl group, the (C2 to
C6) alkenyl group and the (C2 to C6) alkynyl group may have
a straight chain, branch or ring. Examples of the substituent
which may be substituted with an aryl group include a halo-
gen atom, a C1 to C4 alkyl group which may be substituted
with halogen, a C1 to C4 alkyloxy group which may be
substituted with halogen, a C3 to C6 cyclic alkyl group, a
methylsulfonyl group, a methoxy group, a nitro group, a
cyano group and the like. Specific examples thereofinclude a
phenyl group, a benzyl group, a 2-phenylethyl group, a 2-phe-
nylethenyl group, a 2-phenylethynyl group, a 4-methylphenyl
group, a 2-cyanophenyl group, a 3-chlorophenyl group, a
4-methoxyphenyl group, a 3-cyanophenyl group, 1,1-diphe-
nylmethyl group, a naphthylethyl group, a naphthylpropyl
group and the like, and preferred examples thereof include a
benzyl group and a 2-phenylethyl group, a naphthylethyl
group, a naphthylpropyl group.

The (C1 to C6) alkyl group, (C2 to C6) alkenyl group and
(C2 to C6) alkenyl group of “a substituted or unsubstituted
phenoxy (C1 to C6) alkyl group, a substituted or unsubsti-
tuted phenoxy (C2 to C6) alkenyl group and a substituted or
unsubstituted phenoxy (C2 to C6) alkynyl group”, which R3,
R4, R4a, R4b, R4c, R5, R6, R6a, R6b, Réc, R7, Ry and Rz
represent, may have a straight chain, branch or ring.
Examples of the substituent which may be substituted with a
phenoxy group include a halogen atom, a C1 to C4 alkyl
group which may be substituted with halogen, a C1 to C4
alkyloxy group which may be substituted with halogen, a C3
to C6 cyclic alkyl group, a methylsulfonyl group, a methoxy
group, a nitro group, a cyano group and the like. Specific
examples thereof include a phenoxy group, a phenoxymethyl
group, a 2-phenoxyethyl group, a 2-phenoxyethenyl group, a
2-phenoxyethynyl group, a 4-chlorophenoxy group, a 2-me-
thylphenoxy group and the like, and preferred examples
thereof include a 2-phenoxyethyl group.

The 5- to 10-membered heterocycle of “a substituted or
unsubstituted 5-to 10-membered heterocycle, a substituted or
unsubstituted 5- to 10-membered heterocycle (C1 to C6)
alkyl group, a substituted or unsubstituted 5- to 10-membered
heterocycle (C2 to C6) alkenyl group and a substituted or
unsubstituted 5- to 10-membered heterocycle (C2 to C6)
alkynyl group”, which R3, R4, R4a, R4b, R4c, R5, R6, R6a,
R6b, R6c, R7, Ry and Rz represent, represents a ring includ-
ing a hetero atom, such as an oxygen atom, a sulfur atom or a
nitrogen atom as an atom constituting 1 to 4 rings, and
examples thereof include a furanyl group, a thienyl group, a
pyridyl group, a pyrrolidinyl group, a piperidinyl group, a
piperazinyl group, a pyrimidinyl group, a morpholinyl group,
a thiazolyl group, an imidazolyl group, a triazolyl group, a
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tetrahydrofuranyl group, a quinolinyl group and the like.
Examples of the substituent which may be substituted with a
heterocycle include a halogen atom, a C1 to C4 alkyl group
which may be substituted with halogen, a C1 to C4 alkyloxy
group which may be substituted with halogen, a C3 to C6
cyclic alkyl group, a methylsulfonyl group, a methoxy group,
anitro group, a cyano group and the like. The (C1 to C6) alkyl
group, (C2 to C6) alkenyl group and (C2 to C6) alkenyl group
may have a straight chain, branch or ring. Specific examples
thereof include a 2-pyridyl group, a 3-pyridyl group, a 4-py-
ridyl group, a 2-pyridylmethyl group, a 3-pyridylmethyl
group, a 4-pyridylmethyl group, a 2-(4-pyridyl)ethenyl
group, a 2-(4-pyridylethynyl group, a 2-furanylmethyl
group, a 2-thienylmethyl group, a 2-tetrahydrofuranylmethyl
group and the like, and preferred examples thereof include a
2-pyridylmethyl group, a 3-pyridylmethyl group, a 4-pyridyl-
methyl group, a 2-furanylmethyl group, a 2-thienylmethyl
group and a 2-tetrahydrofuranylmethyl group.

The (C1 to C4) alkoxy of “a (C1 to C4) alkoxy (C1 to C5)
alkyl group, a (C1 to C4) alkoxy (C2 to C5) alkenyl group and
a(C1toC4) alkoxy (C2 to C5) alkynyl group”, which R3, R4,
R4a, R4b, R4c, RS, R6, R6a, R6b, R6c, R6e, R6f, R7 and Rz
represent, represents a (C1 to C4) alkyloxy, alkenyloxy and
alkynyloxy having a straight chain, branch or ring. Specific
examples thereof include a methoxymethyl group, a 2-meth-
oxyethyl group, an ethoxymethyl group, a 2-ethoxyethyl
group, a 3-methoxy-2-propenyl group, a 3-methoxy-2-pro-
pynyl group and the like. R4 is preferably a 2-methoxyethyl
group.

The (C1 to C4) alkylthio of “a (C1 to C4) alkylthio (C1 to
C5) alkyl group, a (C1 to C4) alkylthio (C2 to CS5) alkenyl
group and a (C1 to C4) alkylthio (C2 to C5) alkynyl group”,
which R3, R4, R4a, R4b, R4c, RS, R6, R6a, R6b, R6c, Rée,
R6f, R7 and Rz represent, represents a (C1 to C4) alkylthio,
alkenylthio and alkynylthio having a straight chain, branch or
ring. Examples thereof include a methylthiomethyl group, a
2-methylthioethyl group, an ethylthiomethyl group, a 2-eth-
ylthioethyl group, a 3-methylthio-2-propenyl group, a 3-me-
thylthio-2-propynyl group and the like. R4 is preferably a
2-methylthioethyl group.

The (C6 to C10) aryl of “a substituted or unsubstituted (C6
to C10) aryl group”, which R2, R4d, R4e, R4f, R6d, R6e, RO,
R6g, R6h, R61, R6j and R6k represent, specifically represents
aphenyl group and a naphthyl group, and the (C1 to C6) alkyl
group, (C2 to C6) alkenyl group and (C2 to C6) alkenyl group
may have a straight chain, branch or ring. Examples of the
substituent which may be substituted with an aryl group
include a halogen atom, a C1 to C4 alkyl group which may be
substituted with halogen, a C1 to C4 alkyloxy group which
may be substituted with halogen, a C3 to C6 cyclic alkyl
group, a methylsulfonyl group, a methoxy group, a nitro
group, a cyano group and the like. Specific examples thereof
include a phenyl group, a 2-methylphenyl group, a 3-meth-
oxyphenyl group, a 4-nitrophenyl group, a 4-cyanophenyl
group and the like.

The 5- to 10-membered heterocycle of “a substituted or
unsubstituted 5- to 10-membered heterocycle”, which R2,
R4d, R4e, R4f, R6d, R6e, R6f, R6g and R6h represent, rep-
resents a ring including a hetero atom, such as an oxygen
atom, a sulfur atom or a nitrogen atom as an atom constituting
1 to 4 rings, and examples thereof include a furanyl group, a
thienyl group, a pyridyl group, a pyrrolidinyl group, a pip-
eridinyl group, a piperazinyl group, a pyrimidinyl group, a
morpholinyl group, a thiazolyl group, an imidazolyl group, a
triazolyl group, a tetrahydrofuranyl group, a quinolinyl group
and the like. Examples of the substituent which may be sub-
stituted with a heterocycle include a halogen atom, a C1 to C4
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alkyl group which may be substituted with halogen, a C1 to
C4 alkyloxy group which may be substituted with halogen, a
C3 to C6 cyclic alkyl group, a methylsulfonyl group, a meth-
OXy group, a nitro group, a cyano group and the like. Specific
examples thereof include a 2-pyridyl group, a 3-pyridyl
group, a 4-pyridyl group, a 2-furanyl group, a 2-thienyl
group, a 2-tetrahydrofuranyl group and the like.

As a preferred aspect of a compound represented by For-
mula (I),

R represents the following Formula (a),

(2)
—C—&R,

e}

Ar represents a 6-chloro-3-pyridyl group, a 2-chloro-5-
thiazolyl group, a 6-chloro-5-fluoro-3-pyridyl group, a
6-fluoro-3-pyridyl group, a 6-bromo-3-pyridyl group, a
2-chloro-5-pyrimidinyl group, a 6-trifluoromethyl-3-pyridyl
group and a 2-chloro-5-pyrimidinyl group,

A represents a ring represented by A-1, A-13, A-14, A-15,
A-16, A-23 and A-38,

Y represents a hydrogen atom and a 3-cyano group, and

R1 represents a trifluoromethyl group, a difluoromethyl
group, a chlorodifluoromethyl group, a pentafluoroethyl
group, a trifluoroethyl group, an ethenyl group and a 2-pro-
pynyl group.

As another preferred aspect of a compound represented by
Formula (1),

R represents the following Formula (c),

()
—C—R;

Ar represents a 6-chloro-3-pyridyl group, a 2-chloro-5-
thiazolyl group, a 6-chloro-5-fluoro-3-pyridyl group, a
6-fluoro-3-pyridyl group, a 6-bromo-3-pyridyl group, a
2-chloro-5-pyrimidyl group and a 6-trifluoromethyl-3-py-
ridyl group,

A represents a ring represented by A-1,

Y represents a hydrogen atom, and

R3 represents a trifluoromethyl group, a difluoromethyl
group, a chlorodifluoromethyl group and a pentatluoroethyl
group.

As still another preferred aspect of a compound repre-
sented by Formula (1),

R represents the following Formula (d),

@

Ar represents a 6-chloro-3-pyridyl group, a 6-chloro-5-
fluoro-3-pyridyl group, a 6-fluoro-3-pyridyl group, a
6-bromo-3-pyridyl group and a 2-chloro-5-pyrimidyl group,

A represents a ring represented by A-1,

Y represents a hydrogen atom,

R4 represents a hydrogen atom, a methyl group, an ethyl
group, an n-propyl group, an isopropyl group, a cyclopropyl
group, a cyclobutyl group, a cyclohexyl group, and cyclopen-
tyl group, and
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RS represents a trifluoromethyl group, a difluoromethyl
group, a chlorodifluoromethyl group and a pentatluoroethyl
group.

As yet another preferred aspect of a compound represented
by Formula (I),

R represents the following Formula (e) group

(e)
—C—Ry

ll
N
I

ORs

Ar represents a 6-chloro-3-pyridyl group, a 6-chloro-5-
fluoro-3-pyridyl group, a 6-fluoro-3-pyridyl group, a
6-bromo-3-pyridyl group and a 2-chloro-5-pyrimidyl group,

A represents a ring represented by A-1,

Y represents a hydrogen atom, and

R6 represents a hydrogen atom, a methyl group, an ethyl
group, a 2-propenyl group, a methylcarbonyl group, an eth-
ylcarbonyl group, a cyclopropylcarbonyl group, an ethenyl-
carbonyl group, a 2-propynylcarbonyl group, a benzoyl
group, a 3-pyridylcarbonyl group, a methyloxycarbonyl
group and a phenyloxycarbonyl group, and

R7 represents a trifluoromethyl group, a difluoromethyl
group, a chlorodifluoromethyl group and a pentatluoroethyl
group.

Specific examples of the compound of Formula (I) include
a compound represented by a combination of the following
Table A and Table B.

TABLE 1
Table A
Compound
No. Ar A Y R
Table 1- 6-Chloro-3- A-1 H representsa
1 5~1- pyridyl combination of
710 substituents
corresponding to
each row of Nos. (1
and 6) below of
Table B
Table 2- 2-Chloro-5- A-1 H representsa
2 1~2- thiazolyl combination of
710 substituents
corresponding to
each row of
Table B
Table 3- 6-Fluoro-3- A-1 H representsa
3 2~3- pyridyl combination of
710 substituents
corresponding to
each row of Nos. (1
and 3) below of
Table B
Table 4- 6-Bromo-3- A-1 H representsa
4 2~4- pyridyl combination of
710 substituents
corresponding to
each row of Nos. (1
and 3) below of
Table B
Table 5- 6-Chloro-5- A-1 H representsa
5 2~5- fluoro-3- combination of
710 pyridyl substituents

corresponding to
each row of Nos. (1
and 3) below of
Table B
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TABLE 1-continued
Table A
Compound
No. Ar R
Table 6- 2-Chloro-5- A-1 represents a
6 2~6- pyrimidinyl combination of
710 substituents
corresponding to
each row of Nos. (1
and 3) below of
Table B
Table 7- 5- A-1 H representsa
7 1~7- Chloropyrazin- combination of
710 2-yl substituents
corresponding to
each row of
Table B
Table 8- 6- A-1 H representsa
8 1~8- Chloropyridazin- combination of
710 3-yl substituents
corresponding to
each row of
Table B
Table 9- 2-Chloro-5- A-1 H representsa
9 1~9- oxazolyl combination of
710 substituents
corresponding to
each row of
Table B
Table 10- 6- A-1 H representsa
10 1~10- trifluoromethyl- combination of
710 3-pyridyl substituents
corresponding to
each row of
Table B
Table 11- 3- A-1 H representsa
11 1~11- tetrahydrofu- combination of
710 ranyl substituents
corresponding to
each row of
Table B
Table 12- 2-Chloro-4- A-1 H representsa
12 1~12- pyridyl combination of
710 substituents
corresponding to
each row of
Table B
Table 13- 3-Cyanopheny! A-1 H representsa
13 1~13- combination of
710 substituents
corresponding to
each row of
Table B
Table 14- 6-Chloro-3- A-1  3- representsa
14 1~14- pyridyl F  combination of
710 substituents
corresponding to
each row of
Table B
Table 15- 2-Chloro-5- A-1  3- representsa
15 1~15- thiazolyl F  combination of
710 substituents
corresponding to
each row of
Table B
Table 16- 6-Fluoro-3- A-1  3- representsa
16 1~16- pyridyl F  combination of
710 substituents
corresponding to
each row of
Table B
Table 17- 6-Bromo-3- A-1  3- representsa
17 1~17- pyridyl F  combination of
710 substituents
corresponding to
each row of

Table B
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Table A
Compound
No. Ar Y R
Table 18- 6-Chloro-5- A-1  3- representsa
18 1~18- fluoro-3- F  combination of
710 pyridyl substituents
corresponding to
each row of
Table B
Table 19- 2-Chloro-5- A-1  3- representsa
19 1~19- pyrimidinyl F  combination of
710 substituents
corresponding to
each row of
Table B
Table 20- 5- A-1  3- representsa
20 1~20- Chloropyrazin- F  combination of
710 2-yl substituents
corresponding to
each row of
Table B
Table 21- 6- A-1  3- representsa
21 1~21- Chloropyridazin- F  combination of
710 3yl substituents
corresponding to
each row of
Table B
Table 22- 2-Chloro-5- A-1  3- representsa
22 1~22- oxazolyl F  combination of
710 substituents
corresponding to
each row of
Table B
Table 23- 6- A-1  3- representsa
23 1~23- trifluoromethyl- F  combination of
710 3-pyridyl substituents
corresponding to
each row of
Table B
Table 24- 3- A-1  3- representsa
24 1~24- tetrahydrofu- F  combination of
710 ranyl substituents
corresponding to
each row of
Table B
Table 25- 6-Chloro-3- A-1  4- representsa
25 1~25- pyridyl F  combination of
710 substituents
corresponding to
each row of
Table B
Table 26- 2-Chloro-5- A-1  4- representsa
26 1~26- thiazolyl F  combination of
710 substituents
corresponding to
each row of
Table B
Table 27- 6-Fluoro-3- A-1  4- representsa
27 1~27- pyridyl F  combination of
710 substituents
corresponding to
each row of
Table B
Table 28- 6-Bromo-3- A-1  4- representsa
28 1~28- pyridyl F  combination of
710 substituents
corresponding to
each row of
Table B
Table 29- 6-Chloro-5- A-1  4- representsa
29 1~29- fluoro-3- F  combination of
710 pyridyl substituents
corresponding to
each row of

Table B
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TABLE 1-continued

Table A
Compound
No. Ar A Y R
Table 30- 2-Chloro-5- A-1 4~ representsa
30 1~30- pyrimidinyl F  combination of
710 substituents
corresponding to
each row of
Table B
Table 31- 5- A-1 4~ representsa
31 1~31- Chloropyrazin- F  combination of
710 2-yl substituents
corresponding to
each row of
Table B
Table 32- 6- A-1 4~ representsa
32 1~32- Chloropyridazin- F  combination of
710 3-yl substituents
corresponding to
each row of
Table B
TABLE 2
Table A
Compound
No. Ar Y R
Table 33- 2-Chloro-5- A-1 4~ representsa
33 1~33- oxazolyl F  combination of
710 substituents
corresponding to
each row of
Table B
Table 34- 6- A-1 4~ representsa
34 1~34- trifluoromethyl- F  combination of
710 3-pyridyl substituents
corresponding to
each row of
Table B
Table 35- 3- A-1 4~ representsa
35 1~35- tetrahydrofu- F  combination of
710 ranyl substituents
corresponding to
each row of
Table B
Table 36- 6-Chloro-3- A-1  5- representsa
36 1~36- pyridyl F  combination of
710 substituents
corresponding to
each row of
Table B
Table 37- 2-Chloro-5- A-1  5- representsa
37 1~37- thiazolyl F  combination of
710 substituents
corresponding to
each row of
Table B
Table 38- 6-Fluoro-3- A-1  5- representsa
38 1~38- pyridyl F  combination of
710 substituents
corresponding to
each row of
Table B
Table 39- 6-Bromo-3- A-1  5- representsa
39 1~39- pyridyl F  combination of
710 substituents
corresponding to
each row of
Table B
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TABLE 2-continued TABLE 2-continued
Table A Table A
Compound Compound
No. Ar A Y R 5 No. Ar A Y R
Table 40- 6-Chloro-5- A-1  5- representsa Table 52- 2-Chloro-5- A-1  6- representsa
40 1~40- fluoro-3- F  combination of 52 1~52- pyrimidinyl F  combination of
710 pyridyl substituents 710 substituents
corresponding to corresponding to
each row of 10 each row of
Table B Table B
Table 41- 2-Chloro-5- A-1  5- representsa Table 53- 5- A-1  6- representsa
41 1~41- pyrimidinyl F  combination of 53 1~53- Chloropyrazin- F  combination of
710 substituents 710 2-yl substituents
corresponding to corresponding to
each row of 15 each row of
Table B Table B
Table 42- 5- A-1  5- representsa Table 54- 6- A-1  6- representsa
42 1~42- Chloropyrazin- F  combination of 54 1~54- Chloropyridazin- F  combination of
710 2-yl substituents 710 3yl substituents
corresponding to corresponding to
each row of each row of
Table B 20 Table B
Table 43- 6- A-1  5- representsa Table 55- 2-Chloro-5- A-1  6- representsa
43 1~43- Chloropyridazin- F  combination of 55 1~55- oxazolyl F  combination of
710 3yl substituents 710 substituents
corresponding to corresponding to
each row of each row of
Table B 25 Table B
Table 44- 2-Chloro-5- A-1  5- representsa Table 56- 6- A-1  6- representsa
44 1~44- oxazolyl F  combination of 56 1~56- trifluoromethyl- F  combination of
710 substituents 710 3-pyridyl substituents
corresponding to corresponding to
each row of each row of
Table B 30 Table B
Table 45- 6- A-1  5- representsa Table 57- 3- A-1  6- representsa
45 1~45- trifluoromethyl- F  combination of 57 1~57- tetrahydrofu- F  combination of
710 3-pyridyl substituents 710 ranyl substituents
corresponding to corresponding to
each row of each row of
Table B » Table B
Table 46- 3- A-1  5- representsa Table 58- 6-Chloro-3- A-1  3- representsa
46 1~46- tetrahydrofu- F  combination of 58 1~58- pyridyl Cl combination of
710 ranyl substituents 710 substituents
corresponding to corresponding to
each row of 40 each row of
Table B Table B
Table 47- 6-Chloro-3- A-1  6- representsa Table 59- 2-Chloro-5- A-1  3- representsa
47 1~47- pyridyl F  combination of 59 1~59- thiazolyl Cl combination of
710 substituents 710 substituents
corresponding to corresponding to
each row of 45 each row of
Table B Table B
Table 48- 2-Chloro-5- A-1  6- representsa Table 60- 6-Fluoro-3- A-1  3- representsa
48 1~48- thiazolyl F  combination of 60 1~60- pyridyl Cl combination of
710 substituents 710 substituents
corresponding to corresponding to
each row of 50 each row of
Table B Table B
Table 49- 6-Fluoro-3- A-1  6- representsa Table 61- 6-Bromo-3- A-1  3- representsa
49 1~49- pyridyl F  combination of 61 1~61- pyridyl Cl combination of
710 substituents 710 substituents
corresponding to corresponding to
each row of 55 each row of
Table B Table B
Table 50- 6-Bromo-3- A-1  6- representsa Table 62- 6-Chloro-5- A-1  3- representsa
50 1~50- pyridyl F  combination of 62 1~62- fluoro-3- Cl combination of
710 substituents 710 pyridyl substituents
corresponding to corresponding to
each row of 60 each row of
Table B Table B
Table 51- 6-Chloro-5- A-1  6- representsa Table 63- 2-Chloro-5- A-1  3- representsa
51 1~51- fluoro-3- F  combination of 63 1~63- pyrimidinyl Cl combination of
710 pyridyl substituents 642 substituents
corresponding to corresponding to
each row of 65 each row of

Table B Table B
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Table A
Compound
No. Ar A Y R
Table 64- 5- A-1  3- representsa
64 1~64- Chloropyrazin- Cl combination of
710 2-yl substituents
corresponding to
each row of
Table B
TABLE 3
Table A
Compound
No. Ar A Y R
Table 65- 6- A-1 3- represents a
65 1~65- Chloropyridazin- Cl combination of
710 3yl substituents
corresponding to
each row of
Table B
Table 66- 2-Chloro-5- A-1 3- represents a
66 1~66- oxazolyl Cl combination of
710 substituents
corresponding to
each row of
Table B
Table 67- 6- A-1 3- represents a
67 1~67- trifluoromethyl- Cl combination of
710 3-pyridyl substituents
corresponding to
each row of
Table B
Table 68- 3- A-1 3- represents a
68 1~68- tetrahydrofu- Cl combination of
710 ranyl substituents
corresponding to
each row of
Table B
Table 69- 6-Chloro-3- A-1 4 represents a
69 1~69- pyridyl Cl combination of
710 substituents
corresponding to
each row of
Table B
Table 70- 2-Chloro-5- A-1 4 represents a
70 1~70- thiazolyl Cl combination of
710 substituents
corresponding to
each row of
Table B
Table 71- 6-Fluoro-3- A-1 4 represents a
71 1~71- pyridyl Cl combination of
710 substituents
corresponding to
each row of
Table B
Table 72- 6-Bromo-3- A-1 4 represents a
72 1~72- pyridyl Cl combination of
710 substituents
corresponding to
each row of
Table B
Table 73- 6-Chloro-5- A-1 4 represents a
73 1~73- fluoro-3- Cl combination of
710 pyridyl substituents
corresponding to
each row of

Table B
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TABLE 3-continued

Table A
Compound
No. Ar Y R
Table 74- 2-Chloro-5- A1 4 represents a
74 1~74- pyrimidinyl Cl combination of
710 substituents
corresponding to
each row of
Table B
Table 75- 5- A1 4 represents a
75 1~75- Chloropyrazin- Cl combination of
710 2-yl substituents
corresponding to
each row of
Table B
Table 76- 6- A1 4 represents a
76 1~76- Chloropyridazin- Cl combination of
710 3-yl substituents
corresponding to
each row of
Table B
Table 77- 2-Chloro-5- A1 4 represents a
77 1~77- oxazolyl Cl combination of
710 substituents
corresponding to
each row of
Table B
Table 78- 6- A1 4 represents a
78 1~78- trifluoromethyl- Cl combination of
710 3-pyridyl substituents
corresponding to
each row of
Table B
Table 79- 3- A1 4 represents a
79 1~79- tetrahydrofu- Cl combination of
710 ranyl substituents
corresponding to
each row of
Table B
Table 80- 6-Chloro-3- A1 5- represents a
80 1~80- pyridyl Cl combination of
710 substituents
corresponding to
each row of
Table B
Table 81- 2-Chloro-5- A1 5- represents a
81 1~81- thiazolyl Cl combination of
710 substituents
corresponding to
each row of
Table B
Table 82- 6-Fluoro-3- A1 5- represents a
82 1~82- pyridyl Cl combination of
710 substituents
corresponding to
each row of
Table B
Table 83- 6-Bromo-3- A1 5- represents a
83 1~83- pyridyl Cl combination of
710 substituents
corresponding to
each row of
Table B
Table 84- 6-Chloro-5- A1 5- represents a
84 1~84- fluoro-3- Cl combination of
710 pyridyl substituents
corresponding to
each row of
Table B
Table 85- 2-Chloro-5- A1 5- represents a
85 1~85- pyrimidinyl Cl combination of
710 substituents
corresponding to
each row of
Table B
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TABLE 3-continued TABLE 4
Table A Table A
Compound 5 Compound
No. Ar A Y R No. Ar Y R
Table 86- 5- A1 5- represents a Table  97- > ) Al 6- represents a
. o 97 1~97- Chloropyrazin- Cl combination of
86 1~86- Chloropyrazin- Cl combination of .
. 710 2-yl substituents
710 2-yl substituents .
; corresponding to
corresponding to 10 each row of
each row of Table B
Table B Table 98- 6- A-1  6- represents a
Table 87- 6- Al 5- represents a 98 1~98- Chloropyridazin- Cl combination of
87 1~87- Chloropyridazin- Cl combination of 710 3-yl substituents
710 3yl substituents corresponding to
corresponding to 15 each row of
each row of Table B
Table B Table 99- 2-Chloro-5- A1 6- represlents a
Table 88- 2-Chloro-5- A-1 5 represents a 99 ;'1“39' oxazolyl cl cogn?l;atlsn of
88 1~88- oxazolyl Cl combination of substituents
bstituents corresponding to
710 substituent each row of
corresponding to 20 Table B
each row of Table 100- 6- A-1  6- representsa
Table B 100 1~100- trifluoromethyl- Cl combination of
Table 89- 6- A1 5- represents a 710 3-pyridyl substituents
89 1~89- trifluoromethyl- Cl combination of corresponding to
710 3-pyridyl substituents 25 cach row of
corresponding to Table B
Table 101- 3- A-1  6- representsa
each row of T
101 1~101- tetrahydrofu- Cl combination of
Table B 710 ranyl substituents
Table 90- 3- A-1 5 represents a Y .
o corresponding to
20 1~90- tetrahydrofu- Cl combination of
; each row of
710 ranyl substituents 30 Table B
corresponding to Table  102- 6-Chloro-3- A-1  3- represents a
each row of 102 1~102- pyridyl CN combination of
Table B 710 substituents
Table 91- 6-Chloro-3- A-1 6 represents a corresponding to
91 1~91- pyridyl Cl combination of 15 each row of
710 substituents Table B
corresponding to Table 103- 2-Chloro-5- A-1  3- represents a
each row of 103 1~103- thiazolyl CN combination of
Table B 710 substituents
Table 92- 2-Chloro- A1 6- represents a corresponding to
92 1~92- 5-thiazolyl Cl combination of 40 each row of
710 substituents Table B
. Table 104- 6-Fluoro-3- A-1  3- representsa
corresponding to . A
104 1~104- pyridyl CN combination of
each row of .
710 substituents
Table B .
corresponding to
Table 93- 6-Fluoro-3- A-1  6-Cl represents a
. e 45 each row of
93 1~93- pyridyl combination of Table B
710 substituentsl Table  105- 6-Bromo-3- A-1  3- represents a
corresponding to 105 1~105- pyridyl CN combination of
each row of 710 substituents
Table B corresponding to
Table 94- 6-Bromo-3- A-1 6 represents a 50 each row of
94 1~94- pyridyl Cl combination of Table B
710 substituents Table 106- 6-Chloro-5- A-1  3- represents a
corresponding to 106 1~106- fluoro-3- CN combination of
each row of 710 pyridyl substituents
Table B corresponding to
Table 95- 6-Chloro-5- A1 6- represents a 55 cach row of
95 1~95- fluoro-3- Cl combination of ol " Table B
710 pyridyl substituents Table 107- 2—9 9r9—5— A-1 3- represlents a
. 107 1~107- pyrimidinyl CN combination of
corresponding to .
710 substituents
each row of .
Table B corresponding to
a 60 each row of
Table 96- 2-Chloro-5- A-1 6 represents a Table B
96 1~96- pyrimidinyl Cl combination of Table 108- 5. Al 3- represents a
710 substituentsl 108 1~108- Chloropyrazin- CN combination of
corresponding to 710 2-yl substituents
each row of corresponding to
Table B 65 each row of

Table B
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TABLE 4-continued

Table A
Compound
No. Ar A Y R
Table 109- 6- A-1  3- representsa
109 1~109- Chloropyridazin- CN combination of
710 3yl substituents
corresponding to
each row of
Table B
Table 110- 2-Chloro-5- A-1  3- representsa
110 1~110- oxazolyl CN combination of
710 substituents
corresponding to
each row of
Table B
Table 111- 6- A-1  3- representsa
111 1~111- trifluoromethyl- CN combination of
710 3-pyridyl substituents
corresponding to
each row of
Table B
Table 112- 3- A-1  3- representsa
112 1~112- tetrahydrofu- CN combination of
710 ranyl substituents
corresponding to
each row of
Table B
Table 113- 6-Chloro-3- A-1  4- representsa
113 1~113- pyridyl CN combination of
710 substituents
corresponding to
each row of
Table B
Table 114- 2-Chloro-5- A-1  4- representsa
114 1~114- thiazolyl CN combination of
710 substituents
corresponding to
each row of
Table B
Table 115- 6-Fluoro-3- A-1  4- representsa
115 1~115- pyridyl CN combination of
710 substituents
corresponding to
each row of
Table B
Table 116- 6-Bromo-3- A-1  4- representsa
116 1~116- pyridyl CN combination of
710 substituents
corresponding to
each row of
Table B
Table 117- 6-Chloro-5- A-1  4- representsa
117 1~117- Fluoro-3- CN combination of
710 pyridyl substituents
corresponding to
each row of
Table B
Table 118- 2-Chloro-5- A-1  4- representsa
118 1~118- pyrimidinyl CN combination of
710 substituents
corresponding to
each row of
Table B
Table 119- 5- A-1  4- representsa
119 1~119- Chloropyrazin- CN combination of
710 2-yl substituents
corresponding to
each row of
Table B
Table 120- 6- A-1  4- representsa
120 1~120- Chloropyridazin- CN combination of
710 3yl substituents
corresponding to
each row of
Table B
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Table A
Compound
No. Ar A Y R
Table 121- 2-Chloro-5- A-1 4~ representsa
121 1~121- oxazolyl CN combination of
710 substituents
corresponding to
each row of
Table B
Table 122- 6- A-1 4~ representsa
122 1~122- trifluoromethyl- CN combination of
710 3-pyridyl substituents
corresponding to
each row of
Table B
Table 123- 3- A-1 4~ representsa
123 1~123- tetrahydrofu- CN combination of
710 ranyl substituents
corresponding to
each row of
Table B
Table 124- 6-Chloro-3- A-1  5- representsa
124 1~124- pyridyl CN combination of
710 substituents
corresponding to
each row of
Table B
Table 125- 2-Chloro-5- A-1  5- representsa
125 1~155- thiazolyl CN combination of
710 substituents
corresponding to
each row of
Table B
Table 126- 6-Fluoro-3- A-1  5- representsa
126 1~126- pyridyl CN combination of
710 substituents
corresponding to
each row of
Table B
Table 127- 6-Bromo-3- A-1  5- representsa
127 1~127- pyridyl CN combination of
710 substituents
corresponding to
each row of
Table B
Table 128- 6-Chloro-5- A-1  5- representsa
128 1~128- fluoro-3- CN combination of
710 pyridyl substituents
corresponding to
each row of
Table B
TABLE 5
Table A
Compound
No. Ar Y R
Table 129- 2-Chloro-5- A1 5- represents a
129 1~129- pyrimidinyl CN  combination of
710 substituents
corresponding to
each row of
Table B
Table 130- 5-Chloro- A1 5- represents a
130 1~130- pyrazin-2-yl CN  combination of
710 substituents
corresponding to
each row of

Table B
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Table A Table A
Compound Compound
No. Ar A Y R 5 No. Ar A Y R
Table 131- 6-Chloro- A-1 5 represents a Table 143- 2-Chloro-5- A1 6- represents a
131 1~131- pyridazin-3-yl CN  combination of 143 1~143- oxazolyl CN  combination of
710 substituents 710 substituents
corresponding to corresponding to
each row of 10 each row of
Table B Table B
Table 132- 2-Chloro-5- A-1 5 represents a Table 144- 6-tri- A1 6- represents a
132 1~132- oxazolyl CN  combination of 144 1~144- fluoromethyl- CN  combination of
710 substituents 710 3-pyridyl substituents
corresponding to corresponding to
each row of 15 each row of
Table B Table B
Table 133- 6-tri- A-1 5 represents a Table 145- 3-tetra- A1 6- represents a
133 1~133- fluoromethyl- CN  combination of 145 1~145- hydrofuranyl CN  combination of
710 3-pyridyl substituents 710 substituents
corresponding to corresponding to
each row of each row of
Table B 20 Table B
Table 134- 3-tetra- A-1 5 represents a Table 146- 6-Chloro-3- A1 3- represents a
134 1~134- hydrofuranyl CN  combination of 146 1~146- pyridyl OH  combination of
710 substituents 710 substituents
corresponding to corresponding to
each row of each row of
Table B 25 Table B
Table 135- 6-Chloro- A-1 6 represents a Table 147- 2-Chloro-5- A1 3- represents a
135 1~135- 3-pyridyl CN  combination of 147 1~147- thiazolyl OH  combination of
710 substituents 710 substituents
corresponding to corresponding to
each row of each row of
Table B 30 Table B
Table 136- 2-Chloro-5- A-1 6 represents a Table 148- 6-Fluoro-3- A1 3- represents a
136 1~136- thiazolyl CN  combination of 148 1~148- pyridyl OH  combination of
710 substituents 710 substituents
corresponding to corresponding to
each row of each row of
Table B » Table B
Table 137- 6-Fluoro-3- A-1 6 represents a Table 149- 6-Bromo-3- A1 3- represents a
137 1~137- pyridyl CN  combination of 149 1~149- pyridyl OH  combination of
710 substituents 710 substituents
corresponding to corresponding to
each row of 40 each row of
Table B Table B
Table 138- 6-Bromo-3- A-1 6 represents a Table 150- 6-Chloro-5- A1 3- represents a
138 1~138- pyridyl CN  combination of 150 1~150- Fluoro-3- OH  combination of
710 substituents 710 pyridyl substituents
corresponding to corresponding to
each row of 45 each row of
Table B Table B
Table 139- 6-Chloro-5- A-1 6 represents a Table 151- 2-Chloro-5- A1 3- represents a
139 1~139- fluoro-3- CN  combination of 151 1~151- pyrimidinyl OH  combination of
710 pyridyl substituents 710 substituents
corresponding to corresponding to
each row of 50 each row of
Table B Table B
Table 140- 2-Chloro-5- A-1 6 represents a Table 152- 5-Chloro- A1 3- represents a
140 1~140- pyrimidinyl CN  combination of 152 1~152- pyrazin-2-yl OH  combination of
710 substituents 710 substituents
corresponding to corresponding to
each row of 55 each row of
Table B Table B
Table 141- 5-Chloro- A-1 6 represents a Table 153- 6-Chloro- A1 3- represents a
141 1~141- pyrazin-2-yl CN  combination of 153 1~153- pyridazin-3-yl OH  combination of
710 substituents 710 substituents
corresponding to corresponding to
each row of 60 each row of
Table B Table B
Table 142- 6-Chloro- A-1 6 represents a Table 154- 2-Chloro-5- A1 3- represents a
142 1~142- pyridazin-3-yl CN  combination of 154 1~154- oxazolyl OH  combination of
710 substituents 710 substituents
corresponding to corresponding to
each row of 65 each row of
Table B Table B
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Table A
Compound
No. Ar A Y R
Table 155- 6-tri- A-1 3- represents a
155 1~155- fluoromethyl- OH  combination of
710 3-pyridyl substituents
corresponding to
each row of
Table B
Table 156- 3-tetra- A-1 3- represents a
156 1~156- hydrofuranyl OH  combination of
710 substituents
corresponding to
each row of
Table B
Table 157- 6-Chloro-3- A-1 4 represents a
157 1~157- pyridyl OH  combination of
710 substituents
corresponding to
each row of
Table B
Table 158- 2-Chloro-5- A-1 4 represents a
158 1~158- thiazolyl OH  combination of
710 substituents
corresponding to
each row of
Table B
Table 159- 6-Fluoro-3- A-1 4 represents a
159 1~159- pyridyl OH  combination of
710 substituents
corresponding to
each row of
Table B
Table 160- 6-Bromo-3- A-1 4 represents a
160 1~160- pyridyl OH  combination of
710 substituents
corresponding to
each row of
Table B
TABLE 6
Table A
Compound
No. Ar Y R
Table 161- 6-Chloro-5- A-1 4 represents a
161 1~161- fluoro-3- OH  combination of
710 pyridyl substituents
corresponding to
each row of
Table B
Table 162- 2-Chloro-5- A-1 4 represents a
162 1~162- pyrimidinyl OH  combination of
710 substituents
corresponding to
each row of
Table B
Table 163- 5-Chloro- A-1 4 represents a
163 1~163- pyrazin-2-yl OH  combination of
710 substituents
corresponding to
each row of
Table B
Table 164- 6-Chloro- A-1 4 represents a
164 1~164- pyridazin-3-yl OH  combination of
710 substituents
corresponding to
each row of
Table B
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Table A
Compound
No. Ar Y R
Table 165- 2-Chloro-5- A1 4 represents a
165 1~165- oxazolyl OH  combination of
710 substituents
corresponding to
each row of
Table B
Table 166- 6-tri- A1 4 represents a
166 1~166- fluoromethyl- OH  combination of
710 3-pyridyl substituents
corresponding to
each row of
Table B
Table 167- 3-tetra- A1 4 represents a
167 1~167- hydrofuranyl OH  combination of
710 substituents
corresponding to
each row of
Table B
Table 168- 6-Chloro-3- A1 5- represents a
168 1~168- pyridyl OH  combination of
710 substituents
corresponding to
each row of
Table B
Table 169- 2-Chloro-5- A1 5- represents a
169 1~169- thiazolyl OH  combination of
710 substituents
corresponding to
each row of
Table B
Table 170- 6-Fluoro-3- A1 5- represents a
170 1~170- pyridyl OH  combination of
710 substituents
corresponding to
each row of
Table B
Table 171- 6-Bromo-3- A1 5- represents a
171 1~171- pyridyl OH  combination of
710 substituents
corresponding to
each row of
Table B
Table 172- 6-Chloro-5- A1 5- represents a
172 1~172- fluoro-3- OH  combination of
710 pyridyl substituents
corresponding to
each row of
Table B
Table 173- 2-Chloro-5- A1 5- represents a
173 1~173- pyrimidinyl OH  combination of
710 substituents
corresponding to
each row of
Table B
Table 174- 5-Chloro- A1 5- represents a
174 1~174- pyrazin-2-yl OH  combination of
710 substituents
corresponding to
each row of
Table B
Table 175- 6-Chloro- A1 5- represents a
175 1~175- pyridazin-3-yl OH  combination of
710 substituents
corresponding to
each row of
Table B
Table 176- 2-Chloro-5- A1 5- represents a
176 1~176- oxazolyl OH  combination of
710 substituents
corresponding to
each row of
Table B
Table 177- 6-tri- A1 5- represents a
177 1~77- fluoromethyl- OH  combination of
710 3-pyridyl substituents
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TABLE 6-continued

Table A Table A
Compound Compound
No. Ar A Y R 5 No. Ar A R
corresponding to Table 190- 6-Chloro-3- A-13 represents a
each row of 190 1~190- pyridyl combination of
Table B 710 substituents
Table 178- 3-tetra- A-1 5 represents a corresponding to
178 1~178- hydrofuranyl OH  combination of 10 each row of
710 substituents Table B
corresponding to Table  191- 2-Chloro-5- A-13 represents a
each row of 191 1~191- thiazolyl combination of
Table B 710 substituents
Table 179- 6-Chloro-3- A-1 6 represents a corresponding to
179 1~179- pyridyl OH comblmatlon of 15 each row of
710 substituents Table B
; able
corresponding to Table 192- 6-Fluoro-3- A-13 represents a
each row of . o
Table B 192 1~192- pyridyl comblmatlon of
Table 180- 2-Chloro-5- A-1 6- represents a 710 SubStlﬁlthS.
180 1~180- thiazolyl OH  combination of corresponding to
710 substituents 20 each row of
corresponding to Table B
each row of
Table B
Table 181- 6-Fluoro-3- A-1 6 represents a
181 1~181- pyridyl OH  combination of TABLE 7
710 substituents 25
corresponding to Table A
each row of
Table B Compound
Table 182- 6-Bromo-3- A-1 6 represents a No. Ar A R
182 1~182- pyridyl OH  combination of
710 substituents 30 Table 193- 6-Bromo-3- A-13 represents a
corresponding to 193 1~193- pyridyl combination of
each row of 710 substituents
Table B corresponding to
Table 183- 6-Chloro-5- A-1 6- represents a each row of
183 1~183- fluoro-3- OH  combination of Table B
710 pyridyl substituents 35 Table  194- 6-Chloro-5- A-13 represents a
corresponding to 194 1~194- fluoro-3- combination of
each row of 710 pyridyl substituents
Table B corresponding to
Table 184- 2-Chloro-5- A-1 6- represents a each row of
184 1~184- pyrimidinyl OH  combination of Table B
710 substituents 40 Table  195- 2-Chloro-5- A-13 represents a
corresponding to 195 1~195- pyrimidinyl combination of
each row of 710 substituents
Table B corresponding to
Table 185- 5-Chloro- A-1 6- represents a each row of
185 1~185- pyrazin-2-yl OH  combination of Table B
710 substituents Table  196- 5-Chloro- A-13 represents a
corresponding to 45 196 1~196- pyrazin-2-yl combination of
each row of 710 substituents
Table B corresponding to
Table 186- 6-Chloro- A-1 6- represents a each row of
186 1~186- pyridazin-3-yl OH  combination of Table B
710 substituents Table  197- 6-Chloro- A-13 represents a
corresponding to 50 197 1~197- pyridazin-3-yl combination of
each row of 710 substituents
Table B corresponding to
Table 187- 2-Chloro-5- A-1 6- represents a each row of
187 1~187- oxazolyl OH  combination of Table B
710 substituents Table 198- 2-Chloro-5- A-13 represents a
corresponding to 55 198 1~198- oxazolyl combination of
each row of 710 substituents
Table B corresponding to
Table 188- 6-tri- A-1 6- represents a each row of
188 1~188- fluoromethyl- OH  combination of Table B
710 3-pyridyl substituents Table  199- 6-tri- A-13 represents a
corresponding to 199 1~199- fluoromethyl- combination of
each row of 60 710 3-pyridyl substituents
Table B corresponding to
Table 189- 3-tetra- A-1 6- represents a each row of
189 1~189- hydrofuranyl OH  combination of Table B
710 substituents Table  200- 3-tetra- A-13 represents a
corresponding to 200 1~200- hydrofuranyl combination of
each row of 65 710 substituents
Table B corresponding to
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TABLE 7-continued TABLE 7-continued
Table A Table A
Compound Compound
No. Ar A Y R 5 No. Ar A Y R
each row of Table 213- 2-Chloro-5- A-15 H represents a
Table B 213 1~213- thiazolyl combination of
Table 201- 6-Chloro-3- A-14 H represents a 710 substituents
201 1~201- pyridyl combination of corresponding to
710 substituents 10 each row of
corresponding to Table B
each row of Table 214- 6-Fluoro-3- A-15 H represents a
Table B 214 1~214- pyridyl combination of
Table 202- 2-Chloro-5- A-14 H represents a 710 substituents
202 1~202- thiazolyl combination of corresponding to
710 substituents 15 each row of
corresponding to Table B
each row of Table 215- 6-Bromo-3- A-15 H represents a
Table B 215 1~215- pyridyl combination of
Table 203- 6-Fluoro-3- A-14 H represents a 710 substituents
203 1~203- pyridyl combination of corresponding to
710 substituents each row of
corresponding to 20 Table B
each row of Table 216- 6-Chloro-5- A-15 H represents a
Table B 216 1~216- fluoro-3- combination of
Table 204- 6-Bromo-3- A-14 H represents a 710 pyridyl substituents
204 1~204- pyridyl combination of corresponding to
710 substituents each row of
corresponding to 25 Table B
each row of Table 217- 2-Chloro-5- A-15 H represents a
Table B 217 1~217- pyrimidinyl combination of
Table 205- 6-Chloro-5- A-14 H represents a 710 substituents
205 1~205- fluoro-3- combination of corresponding to
710 pyridyl substituents each row of
corresponding to 30 Table B
each row of Table 218- 5-Chloro- A-15 H represents a
Table B 218 1~218- pyrazin-2-yl combination of
Table 206- 2-Chloro-5- A-14 H represents a 710 substituents
206 1~206- pyrimidinyl combination of corresponding to
710 substituents each row of
corresponding to 35 Table B
each row of Table 219- 6-Chloro- A-15 H represents a
Table B 219 1~219- pyridazin-3-yl combination of
Table 207- 5-Chloro- A-14 H represents a 710 substituents
207 1~207- pyrazin-2-yl combination of corresponding to
710 substituents each row of
corresponding to Table B
each row of 40 Table  220- 2-Chloro-5- A-15 H represents a
Table B 220 1~220- oxazolyl combination of
Table 208- 6—Clhlorlo— A-14 H represlents a 710 substituents
208 1~208- pyridazin-3-yl combination of dine to
710 substituents coresponaing
corresponding to each row of
each row of 45 . Table B
Table B Table 221- 6-tri- A-15 H represents a
Table 209- 2-Chloro-5- A-14 H represents a 221 1~221- fluoromethyl- combination of
209 1~209- oxazolyl combination of 710 3-pyridyl substituents
710 substituents corresponding to
corresponding to each row of
each row of 50 Table B
Table B Table 222- 3-tetra- A-15 H represents a
Table 210- 6-tri- A-14 H represents a 222 1~222- hydrofuranyl combination of
210 1~210- fluoromethyl- combination of 710 substituents
710 3-pyridyl substituents corresponding to
corresponding to each row of
each row of 55 Table B
Table B Table 223- 6-Chloro-3- A-16 H represents a
Table 211- 3-tetra- A-14 H represents a 223 1~223- pyridyl combination of
211 1~211- hydrofuranyl combination of 710 substituents
710 substituents corresponding to
corresponding to each row of
each row of 60 Table B
Table B Table 224- 2-Chloro-5- A-16 H represents a
Table 212- 6-Chloro-3- A-15 H represents a 224 1~224- thiazolyl combination of
212 1~212- pyridyl combination of 710 substituents
710 substituents corresponding to
corresponding to each row of
each row of 65 Table B

Table B
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TABLE 8 TABLE 8-continued
Table A Table A
Compound Compound
No. Ar A Y R 5 No. Ar A Y R
Table 225- 6-Fluoro-3- A-16 H represents a corresponding
225 1~225- pyridyl combination of to each row of
710 substituents Table B
corresponding Table 238- 6-Chloro-3- A6 H represents a
to each row of 10 238 1~238- pyridyl combination of
Table B 710 substituents
Table 226- 6-Bromo-3- A-16 H represents a corresponding
226 1~226- pyridyl combination of to each row of
710 substituents Table B
corresponding Table 239- 6-Chloro-3- A7 H represents a
to each row of 15 239 1~239- pyridyl combination of
Table B 710 substituents
Table 227- 6-Chloro-5- A-16 H represents a corresponding
227 1~227- fluoro-3- combination of to each row of
710 pyridyl substituents Table B
corresponding Table 240- 6-Chloro-3- A8 H represents a
to each row of 240 1~240- pyridyl combination of
Table B 20 710 substituents
Table 228- 2-Chloro-5- A-16 H represents a corresponding
228 1~228- pyrimidinyl combination of to each row of
710 substituents Table B
corresponding Table 241- 6-Chloro-3- A9 H represents a
to each row of 241 1~241- pyridyl combination of
Table B 25 710 substituents
Table 229- 5-Chloro- A-16 H represents a corresponding
229 1~229- pyrazin-2-yl combination of to each row of
710 substituents Table B
corresponding Table 242- 6-Chloro~3- A-10 H represents a
to each row of 242 1~242- pyridyl combination of
Table B 30 710 substituents
Table 230- 6-Chloro- A-16 H represents a corresponding
230 1~230- pyridazin-3-yl combination of to each row of
710 substituents Table B
corresponding Table 243- 6-Chloro-3- A-11 H represents a
to each row of 243 1~243- pyridyl combination of
Table B 35 710 substituents
Table 231- 2-Chloro-5- A-16 H represents a corresponding
231 1~231- oxazolyl combination of to each row of
710 substituents Table B
corresponding Table 244- 6-Chloro-3- A-12 H represents a
to each row of 244 1~244- pyridyl combination of
Table B 710 substituents
Table 232- 6-tri- A-16 H represents a 40 corresponding
232 1~232- fluoromethyl- combination of to each row of
710 3-pyridyl substituents Table B
corresponding Table 245- 6-Chloro-3- A-17 H represents a
to each row of 245 1~245- pyridyl combination of
Table B 710 substituents
Table  233- 3-tetra- A-16 H represents a 45 corresponding
233 1~233- hydrofuranyl combination of to each row of
710 substituents Table B
corresponding Table 246- 6-Chloro-3- A-18 H represents a
to each row of 246 1~246- pyridyl combination of
Table B 710 substituents
Table 234- 6-Chloro-3- A2 H represents a 50 corresponding
234 1~234- pyridyl combination of to each row of
710 substituents Table B
corresponding Table 247- 6-Chloro-3- A-19 H represents a
to each row of 247 1~247- pyridyl combination of
Table B 710 substituents
Table 235- 6-Chloro-3- A3 H represents a 355 corresponding
235 1~235- pyridyl combination of to each row of
710 substituents Table B
corresponding Table 248- 6-Chloro-3- A-20 H represents a
to each row of 248 1~248- pyridyl combination of
Table B 710 substituents
Table 236- 6-Chloro-3- A4 H represents a corresponding
236 1~236- pyridyl combination of 60 to each row of
710 substituents Table B
corresponding Table 249- 6-Chloro-3- A-21 H represents a
to each row of 249 1~249- pyridyl combination of
Table B 710 substituents
Table 237- 6-Chloro-3- A5 H represents a corresponding
237 1~237- pyridyl combination of 65 to each row of

710 substituents Table B
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Table A Table A
Compound Compound
No. Ar A R 5 No. Ar A Y R
Table 250- 6-Chloro-3- A-22 represents a each row of
250 1~250- pyridyl combination of Table B
710 substituents Table 261- 6-Chloro-3- A-33 H represents a
corresponding 261 1~261- pyridyl combination of
to each row of 10 710 substituents
Table B corresponding to
Table 251- 6-Chloro-3- A-23 represents a each row of
251 1~251- pyridyl combination of Table B
710 substituents Table 262- 6-Chloro-3- A-34 H represents a
corresponding 262 1~262- pyridyl combination of
to each row of 15 710 substituents
Table B corresponding to
Table 252- 6-Chloro-3- A-24 represents a each row of
252 1~252- pyridyl combination of Table B
710 substituents Table 263- 6-Chloro-3- A-35 H represents a
corresponding 263 1~263- pyridyl combination of
to each row of 710 substituents
Table B 20 corresponding to
Table 253- 6-Chloro-3- A-25 represents a each row of
253 1~253- pyridyl combination of Table B
710 substituents Table 264- 6-Chloro-3- A-36 H represents a
corresponding 264 1~264- pyridyl combination of
to each row of 710 substituents
Table B 25 corresponding to
Table 254- 6-Chloro-3- A-26 represents a each row of
254 1~254- pyridyl combination of Table B
710 substituents Table 265- 6-Chloro-3- A-37 H represents a
corresponding 265 1~265- pyridyl combination of
to each row of 710 substituents
Table B 30 corresponding to
Table 255- 6-Chloro-3- A-27 represents a each row of
255 1~255- pyridyl combination of Table B
710 substituents Table 266- 6-Chloro-3- A-38 H represents a
corresponding 266 1~266- pyridyl combination of
to each row of 710 substituents
Table B 35 corresponding to
Table 256- 6-Chloro-3- A-28 represents a ;é;illler]ogw of
256 1~256- pyridyl comblmatlon of Table 267- 6-Chloro-3- A-39 H represents a
710 substltuents. 267 1~267- pyridyl combination of
corresponding 710 substituents
to each row of corresponding to
Table B 40 each row of
Table B
Table 268- 6-Chloro-3- A-40 H represents a
268 1~268- pyridyl combination of
TABLE 9 710 substituents
corresponding to
Table A 45 each row of
Table B
Compound Table 269- 6-Chloro-3- A2 H represents a
No. Ar A v R 269 1-269- pyridyl combination of
710 substituents
Table 257- 6-Chloro-3- A-29 represents a corresponding to
257 1~257- pyridyl combination of 50 each row of
710 substituents Table B
corresponding to Table  270- 6-Chloro-3- A3 H represents a
each row of 270 1~270- pyridyl combination of
Table B 710 substituents
Table 258- 6-Chloro-3- A-30 H represents a corresponding to
258 1~258- pyridyl combination of 55 each row of
710 substituents Table B
corresponding to Table  271- 6-Chloro-3- A4 H represents a
each row of 271 1~271- pyridyl combination of
Table B 710 substituents
Table 259- 6-Chloro-3- A-31 H represents a corresponding to
259 1~259- pyridyl combination of
710 substituents 60 each row of
corresponding to Table B
each row of Table 272- 6-Chloro-3- A5 H represents a
Table B 272 1~272- pyridyl combination of
Table  260- 6-Chloro-3- A-32 H represents a 710 substituents
260 1~260- pyridyl combination of corresponding to
710 substituents 65 each row of
corresponding to Table B
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Table A Table A
Compound Compound
No. Ar R 5 No. Ar A Y R
Table 273- 6-Chloro-3- A-6 represents a corresponding to
273 1~273- pyridyl combination of each row of
710 substituents Table B
corresponding to Table 286- 6-Chloro-3- A-23 H represents a
each row of 10 286 1~286- pyridyl combination of
Table B 710 substituents
Table 274- 6-Chloro-3- A7 H represents a corresponding to
274 1~274- pyridyl combination of each row of
710 substituents Table B
corresponding to Table  287- 6-Chloro-3- A24 H represents a
each row of 15 287 1~287- pyridyl combination of
Table B 710 substituents
Table 275- 6—Clhloro—3— A8 H represents a corresponding to
275 1~275- pyridyl comblmatlon of each row of
710 substltuent§ Table B
corresponding to Table 288- 6-Chloro-3- A-25 H represents a
each row of . o
Table B 20 288 1~288- pyridyl comblmatlon of
Table 276- 6-Chloro-3- A9 H represents a 710 substltuent§
276 1~276- pyridyl combination of corresponding to
710 substituents each row of
corresponding to Table B
each row of
Table B 25
Table 277- 6-Chloro-3- A-10 H represents a
277 1~277- pyridyl combination of TABLE A
710 substituents
corresponding to Compound
each row of No. Ar A R
Table B 30
Table 278- 6-Chloro-3- A-11 H represents a Table 289- 6-Chloro-3- A- represents a
278 1~278- pyridyl combination of 289 1~289- pyridyl 26 combination of
710 substituents 710 substituents
corresponding to corresponding
each row of to each row of
Table B 35 Table B
Table 279- 6-Chloro-3- A-12 H represents a Table 290- 6-Chloro-3- A- represents a
279 1~279- pyridyl combination of 290 1~290- pyridyl 27 combination of
710 substituents 710 substituents
corresponding to corresponding
each row of to each row of
Table B Table B
Table 280- 6-Chloro-3- A-17 H represents a 40 Table 291- 6-Chloro-3- A- represents a
280 1~280- pyridyl combination of 291 1~291- pyridyl 28 combination of
710 substituents 710 substituents
corresponding to corresponding
each row of to each row of
Table B Table B
Table  281- 6-Chloro-3- A-18 H represents a 45 Table  292- 6-Chloro-3- A- represents a
281 1~281- pyridyl combination of 292 1~292- pyridyl 29 combination of
710 substituents 710 substituents
corresponding to corresponding
each row of to each row of
Table B Table B
Table 282- 6-Chloro-3- A-19 H represents a 50 Table 203_ 6-Chloro-3- A- represents a
282 1~282- pyridyl combination of 293 1~293- pyridyl 30 combination of
710 substituents 710 substituents
corresponding to corresponding
each row of to each row of
Table B Table B
Table 283- 6-Chloro-3- A-20 H represents a 55 Table 294- 6-Chloro-3- A- represents a
283 1~283- pyridyl combination of 294 1~294- pyridyl 31 combination of
710 substituents 710 substituents
corresponding to corresponding
each row of to each row of
Table B Table B
Table 284- 6-Chloro-3- A-21 H represents a Table 295- 6-Chloro-3- A- represents a
284 1~284- pyridyl combination of 60 505 1~295- pyridyl 32 combination of
710 substituents 710 substituents
corresponding to corresponding
each row of to each row of
Table B Table B
Table 285- 6-Chloro-3- A-22 H represents a Table  296- 6-Chloro-3- A- represents a
285 1~285- pyridyl combination of 65 296 1~296- pyridyl 33 combination of
710 substituents 710 substituents
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Compound Compound
No. Ar A R No. Ar R
corresponding 5 Table 309- 6-Chloro-3- A-7 represents a
to each row of 309 1~309- pyridyl combination of
Table B 710 substituents
Table 297- 6-Chloro-3- A- represents a corresponding
297 1~297- pyridyl 34 combination of to each row of
710 substituents Table B
corresponding 10 Table 310- 6-Chloro-3- A-8 represents a
to each row of 310 1~310- pyridyl combination of
Table B 710 substituents
Table 298- 6-Chloro-3- A- represents a corresponding
298 1~298- pyridyl 35 combination of to each row of
710 substituent§ Table B
corresponding 15 Table 311- 6-Chloro-3- A-9 represents a
to each row of 311 1~311- pyridyl combination of
Table B 710 substituents
Table 299- 6-Chloro-3- A- represents a .
299 1~299- pyridyl 36 combination of corresponding
710 substituents to each row of
corresponding Table B
to each row of 20 Table  312- 6-Chloro-3- A- represents a
Table B 312 1~312- pyridyl 10 combination of
Table  300- 6-Chloro-3- A- represents a 710 substituents
300 1~300- pyridyl 37 combination of corresponding
710 substituents to each row of
corresponding Table B
to each row of 25 Table 313- 6-Chloro-3- A- represents a
Table B 313 1~313- pyridyl 11 combination of
Table 301- 6-Chloro-3- A- represents a 710 substituents
301 1~301- pyridyl 38 comblination of corresponding
710 substltuent§ to each row of
pne
Table 314- 6-Chloro-3- A- represents a
Table B 314 1314 idyl 12 bination of
Table 302- 6-Chloro-3- A- represents a pyndy combination o
302 1~302- pyridyl 39 combination of 710 substltuent§
710 substituents corresponding
corresponding to each row of
to each row of 35 Table B
Table B Table 315- 6-Chloro-3- A- represents a
Table 303- 6-Chloro-3- A- represents a 315 1~315- pyridyl 17 combination of
303 1~303- pyridyl 40 combination of 710 substituents
710 substituents corresponding
corresponding to each row of
to each row of 40 Table B
Table B Table 316- 6-Chloro-3- A- represents a
Table 304- 6-Chloro-3- A-2 represents a 316 1~316- pyridyl 18 combination of
304 1~304- pyridyl combination of 710 substituents
710 substituents corresponding
corresponding to each row of
to each row of 45 Table B
Table B Table 317- 6-Chloro-3- A- represents a
Table 305- 6-Chloro-3- A-3 represents a 317 1~317- pyridyl 19 combination of
305 1~305- pyridyl combination of 710 substituents
710 substituents corresponding
corresponding to each row of
toeachrow of 350 Table B
Table B Table 318- 6-Chloro-3- A- represents a
Table 306- 6-Chloro-3- A-4 represents a 318 1~318- pyridyl 20 combination of
306 1~306- pyridyl combination of 710 substituents
710 substituents corresponding
corresponding to each row of
to each row of 55 Table B
Table B Table 319- 6-Chloro-3- A- represents a
Table 307- 6-Chloro-3- A-5 represents a 319 1~319- pyridyl 21 combination of
307 1~307- pyridyl combination of 710 substituents
710 substituents corresponding
corresponding to each row of
to each row of 60 Table B
Table B Table 320- 6-Chloro-3- A- represents a
Table 308- 6-Chloro-3- A-6 represents a 320 1~320- pyridyl 22 combination of
308 1~308- pyridyl combination of 710 substituents
710 substituents corresponding
corresponding to each row of
to each row of 65 Table B

Table B
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TABLE A TABLE A-continued
Com- Com-
pound pound
No Ar A Y R 5 No Ar A Y R
Table 321- 6-Chloro-3- A- H represents a Table 334- 6-Chloro-3- A- H representsa
321 1~321-  pyridyl 23 combination of 334 1~334-  pyridyl 36 combination of
710 substituents 710 substituents
corresponding to corresponding to
each row of Table B each row of
Table 322- 6-Chloro-3- A- H represents a 10 Table B
322 1~322- pyridyl 24 combination of Table 335- 6-Chloro-3- A- H representsa
710 substituents 335  1~335- pyridyl 37 combination of
corresponding to 710 substituents
each row of Table B corresponding to
Table 323- 6-Chloro-3- A- H represents a each row of
323 1~323-  pyridyl 25 comblination of 15 Table B
710 substltuent§ Table 336- 6-Chloro-3- A- H representsa
Zzzieig‘?vng;}éﬁe B 336 1~336- pyridyl 38 comblination of
Table 324- 6-Chloro-3- A- H represents a 710 substltuent§
324 1~324-  pyridyl 26 combination of corresponding to
710 substituents each row of
corresponding to 20 Table B
each row of Table B Table 337- 6-Chloro-3- A- H representsa
Table 325- 6-Chloro-3- A- H represents a 337 1~337-  pyridyl 39 combination of
325 1~325-  pyridyl 27 combination of 710 substituents
710 substituents corresponding to
corresponding to each row of
each row of 25 Table B
Table B Table 338- 6-Chloro-3- A- H representsa
Table 326- 6-Chloro-3- A- H represents a 338 1~338- pyridyl 40 combination of
326 1~326- pyridyl 28 comblination of 710 substituents
710 substltuent§ corresponding to
corresponding to cach tow of
el
Table 327- 6-Chloro-3- A- H represents a Table 339- Z—Chloro—S— A2 H represents a
327 1~327- pyridyl 29 combination of 339 1~339- thiazolyl comblmatlon of
710 substituents 710 substituents
corresponding to corresponding to
each row of 35 each row of
Table B Table B
Table 328- 6-Chloro-3- A- H represents a Table 340- 3- A-3 H representsa
328 1~328-  pyridyl 30 combination of 340 1~340- Trifluoromethylphenyl combination of
710 substituents 710 substituents
corresponding to corresponding to
each row of 40 each row of
Table B Table B
Table 329- 6-Chloro-3- A- H represents a Table 341- 2- A-4 H representsa
329 1~329-  pyridyl 31 combination of 341  1~341- Methylphenyl combination of
710 substituents 710 substituents
corresponding to corresponding to
each row of 45 each row of
Table B Table B
Table 330- 6-Chloro-3- A- H represents a Table 342- 3- A-5 H representsa
330 1~330- pyridyl 32 combination of 342 1~342- Methylphenyl combination of
710 substituents 710 substituents
corresponding to corresponding to
each row of 50 each row of
Table B Table B
Table 331- 6-Chloro-3- A- H represents a Table 343- 4- A-6 H representsa
331 1~331- pyridyl 33 combination of 343 1~343-  Methylphenyl combination of
710 substituents 710 substituents
corresponding to corresponding to
each row of 55 each row of
Table B Table B
Table 332- 6-Chloro-3- A- H represents a Table 344- 4- A-7 H representsa
332 1~332-  pyridyl 34 combination of 344 1~344- Trifluoromethylphenyl combination of
710 substituents 710 substituents
corresponding to corresponding to
each row of 60 each row of
Table B Table B
Table 333- 6-Chloro-3- A- H represents a Table 345- 2- A-8 H representsa
333 1~333-  pyridyl 35 combination of 345  1~345-  Trifluoromethylphenyl combination of
710 substituents 710 substituents
corresponding to corresponding to
each row of 65 each row of

Table B Table B
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TABLE A-continued TABLE A-continued
Com- Compound
pound No Ar A Y R
No Ar A Y R 5
Table 357- 5-hydroxy-2-  A- H represents a
Table 346- 2. A9 H representsa 357 1~357- pyridyl 24 comblination of
346 1~346- Methoxyphenyl combination of 710 substltuents.
710 substituents corresponding to
. each row of
corresponding to Table B
each row of 10 avle
Table B Table 358- 6-hydroxy-2-  A- H represents a
bl avle 358 1~358- pyridyl 25 combination of
Table 347- 3- A- H represlent§ a 710 substituents
347  1~347- Methoxyphenyl 10 combination of corresponding to
710 substituents each row of
corresponding to 15 Table B
each row of Table 359- 2-Hydroxy-3-  A- H represents a
Table B 359 1~359- pyridyl 26 combination of
Table 348- 4- A- H represents a 710 substituents
348  1~348- Methoxyphenyl 11 combination of corresponding to
710 substituents each row of
corresponding to 20 Table B
each row of Table 360- 5-Hydroxy-3-  A- H represents a
Table B 360 1~360- pyridyl 27 combination of
Table 349- 2-Cyanopheny! A- H represents a 710 substltuents.
349 1~349- 12 combination of corresponding to
710 substituents ;azlll rc];w of
corresponding to 25 avle
h A Table 361- 6-Hydroxy-3- A- H represents a
eai)l row e 361 1~361- pyridyl 28 combination of
Table B 710 substituents
Table 350- 3-Cyanopheny! A- H represents a corresponding to
350  1~350- 17 combination of each row of
710 substituents 30 Table B
corresponding to Table 362- 4-Hydroxy-3-  A- H represents a
each row of 362 1~362- pyridyl 29 combination of
Table B 710 substituents
Table 351- 4-Cyanopheny!l A- H represents a corresponding to
351  1~351- 18 combination of each row of
710 substituents 35 Table B
corresponding to Table 363- 2-Hydroxy-4-  A- H represents a
each row of 363 1~363- pyridyl 30 combination of
Table B 710 substituents
Table 352- 2-Nitrophenyl A- H represents a corresponding to
. each row of
352 1~352- 19 combination of 40 Table B
710 substituents avie
ding t Table 364- 3-Hydroxy-4-  A- H represents a
cor;lespon ;ng © 364 1~364- pyridyl 31 combination of
cachrow o 710 substituents
Table B corresponding to
45 each row of
Table B
Table 365- 3-Chloro-2- A- H represents a
TABLE A 365 1~365- pyridyl 32 combination of
710 substituents
Compound corresponding to
No Ar A Y R 50 each row of
. Table B
Table 353- 3-Nitrophenyl  A- H represents a
353 1~353- 20 combination of Table 366- 4—thoro—2— A- H represlents a
710 substituents 366 1~366- pyridyl 33 comblmatlon of
corresponding to 710 substltuent§
each row of Table B corresponding to
Table 354- 4-Nitrophenyl — A- H represents a 55 each row of
354 1~354- 21 combination of Table B
710 substituents Table 367- 5-Chloro-2- A- H represents a
corresponding to 367 1~367- pyridyl 34 combination of
each row of Table B 710 substituents
Table 355- 3-Hydroxy-2-  A- H represents a corresponding to
355 1~355- pyridyl 22 combination of 60 each row of
710 substituents Table B
coriespondli:}fg E? B Table 368- 6-Chloro-2- A- H represents a
each row of Table . L
Table 356- 4-hydroxy-2-  A- H represents a 368 1~368- pyridyl 3 comblmatlon of
356 1~356- pyridyl 23 combination of 710 substltuentsl
710 substituents corresponding to
corresponding to 65 each row of

each row of Table B Table B
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TABLE A-continued TABLE A-continued
Compound Compound
No Ar A Y R No Ar A Y R
Table 369- 2-Chloro-3- A- H represents a 5 Table 381- 6-bromo-3- A9 H represents a
369 1~369- pyridyl 36 combination of 381 1~381- pyridyl combination of
710 substituents 710 substituents
corresponding to corresponding to
each row of each row of
Table B 10 Table B
Table 370- 5-Chloro-3- A- H represents a Table 382- 4-bromo-3- A- H represents a
370 1~370- pyridyl 37 combination of 382 1~382- pyridyl 10 combination of
710 substituents 710 substituents
corresponding to corresponding to
each row of each row of
Table B 15 Table B
Table 371- 6'C.h1°r 0-3- A- H T epres.ents a Table 383- 2-bromo-4- A- H represents a
371 1~371- pyridyl 38 comblmatlon of 383 1~383- pyridyl 11 combination of
710 sub stltuents. 710 substituents
corresponding to .
cach row of corresponding to
Table B each row of
20 Table B
Table 372- 4-Chloro-3- A- H represents a
372 1~372- pyridyl 39 combination of Table 384- 3-bromo-4- A- H represents a
710 substituents 384 1~384- pyridyl 12 combination of
corresponding to 710 substituents
each row of corresponding to
Table B 25 each row of
Table 373- 2-Chloro-4- A- H represents a Table B
373 1~373- pyridyl 40 combination of
710 substituents
corresponding to
each row of TABLE A
Table B 30
Table 374- 3-Chloro-4- A2 H represents a Compound
374 1~374- pyridyl combination of No Ar A Y R
710 substituents
corresponding to Table 385- 3-Fluoro-2- A- H represents a
each row of 385 1~385- pyridyl 17 combination of
Table B 35 710 substituents
Table 375- 3-bromo-2- A3 H represents a tcc?f;cslrl,il;\(}vul%v
375 1~375- pyridyl combination of Table B
710 sub stltuents. Table 386- 4-Fluoro-2- A- H represents a
corresponding to 386 1~386- pyridyl 18 combination of
each row of 710 substituents
Table B 40 corresponding
Table 376- 4-bromo-2- A4 H represents a to each row of
376  1~376- pyridyl combination of Table B
710 substituents Table 387- 5-Fluoro-2- A- H represents a
corresponding to 387  1~387- pyridyl 19 combination of
each row of 710 substituents
Table B 45 corresponding
Table 377- 5-bromo-2- A5 H represents a to each row of
377 1~377- pyridyl combination of Table B
710 substituents Table 388- 6-Fluoro-2- A- H represents a
corresponding to 388  1~388- pyridyl 20 comblmatlon of
710 substituents
each row of di
” sormpnding
Table 378- 6-bromo-2- A6 H represents a Table B
378 1~378- pyridyl comblmatlon of Table 389- 2-Fluoro-3- A- H represents a
710 substituents 389  1~389- pyridyl 21 combination of
corresponding to 710 substituents
each row of 55 corresponding
Table B to each row of
Table 379- 2-bromo-3- A7 H represents a Table B
379 1~379- pyridyl combination of Table 390- 5-Fluoro-3- A- H represents a
710 substituents 390 1~390- pyridyl 22 combination of
corresponding to 710 substituents
each row of 60 corresponding
Table B to each row of
Table 380- 5-bromo-3- A8 H represents a Table 391 6-Fluoroo3 A H E:abrl:s?nts a
380 1~380- pyridyl comblmatlon of 391 1~391- pyridyl 23 coI;nbination of
710 sub stltuentsl 710 substituents
corresponding to corresponding
each row of 65 to each row of

Table B Table B
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TABLE A-continued

Compound Compound
No Ar A Y R No Ar A R
Table 392- 4-Fluoro-3- A- represents a 5 Table 404- 2-iodo-4- A- represents a
392 1~392- pyridyl 24 combination of 404 1~404- pyridyl 36 combination of
710 substituents 710 substituents
corresponding corresponding
to each row of to each row of
Table B 10 Table B
Table 393- 2-Fluoro-4- A- H represents a Table 405- 3-iodo-4- A- represents a
393 1~393- pyridyl 25 combination of 405 1~405- pyridyl 37 combination of
710 substituents 710 substituents
corresponding corresponding
to each row of to each row of
Table B 15 Table B
Table 394- 3-Fluoro-4- A- H represents a Table 406- 6-iodo-3- A- represents a
394 1~394- pyridyl 26 combination of 406 1~406- pyridyl 38 combination of
710 substituents 710 substituents
corresponding corresponding
to each row of to each row of
Table B 20 Table B
Table 395- 6-Fluoro-3- A- H represents a Table 407- 6-iodo-3- A- represents a
395 1~395- pyridyl 27 combination of 407  1~407- pyridyl 39 combination of
710 substituents 710 substituents
corresponding corresponding
to each row of to each row of
Table B 25 Table B
Table 396- 3-iodo-2- A- H represents a Table 408- 2- A- represents a
396 1~396- pyridyl 28 combination of 408  1~408- tetrahydrofuranyl 40 combination of
710 substituents 710 substituents
corresponding corresponding
to each row of to each row of
Table B 30 Table B
Table 397- 4-iodo-2- A- H represents a Table 409- 3- A-2 represents a
397 1~397- pyridyl 29 combination of 409 1~409- tetrahydrofuranyl combination of
710 substituents 710 substituents
corresponding corresponding
to each row of to each row of
Table B 35 Table B
Table 398- 5-iodo-2- A- H represents a Table 410- 5-Chloro-2- A-3 represents a
398 1~398- pyridyl combination of 410 1~410- thiazolyl combination of
710 substituents 710 substituents
corresponding corresponding
to each row of to each row of
Table B 40 Table B
Table 399- 6-iodo- A- H represents a Table 411- 6-Fluoro-3- A4 represents a
399 1~399- 2~pyridyl 31 combination of 411 1~411- pyridyl combination of
710 substituents 710 substituents
corresponding corresponding
to each row of to each row of
Table B 45 Table B
Table 400- 2-iodo-3- A- H represents a Table 412- 6-Bromo-3- A-5 represents a
400 1~400- pyridyl 32 combination of 412 1~412- pyridyl combination of
710 substituents 710 substituents
corresponding corresponding
to each row of to each row of
Table B 30 Table B
Table 401- 5-iodo-3- A- H represents a Table 413- 6-Chloro-5- A-6 represents a
401 1~401- pyridyl 33 combination of 413 1~413- Fluoro-3- combination of
710 substituents 710 pyridyl substituents
corresponding corresponding
to each row of 55 to each row of
Table B Table B
Table 402- 6-iodo-3- A- H represents a Table 414- 3,5- A-7 represents a
402 1~402- pyridyl 34 combination of 414 1~414- Dimethylphenyl combination of
710 substituents 710 substituents
corresponding corresponding
to each row of 60 to each row of
Table B Table B
Table 403- 4-iodo~3- A- H represents a Table 415- 2,3- A-8 represents a
403 1~403- pyridyl 35 combination of 415 1~415- Dimethylphenyl combination of
710 substituents 710 substituents
corresponding corresponding
to each row of 65 to each row of
Table B Table B
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TABLE A-continued TABLE 14-continued
Compound Table A
No Ar A Y R
Compound
Table 416- 2,4- A9 H represents a 5 No. Ar A Y R
416  1~416- Dimethyophenyl combination of .
710 substituents Table  427- 3-azetidinyl A-24 H represents a
corresponding 427 1~427- comblmatlon of
710 substituents
to each row of corresponding to
Table B 10 each row of
Table B
Table 428- 6-iodo-3- A-25 H represents a
428 1~428- pyridyl combination of
TABLE 14 710 substituents
corresponding to
Table A 15 eazlll row of
Table B
Compound Table 429- 6-iodo- A-26 H represents a
No. Ar A Y R 429 1~429- 3-pyridyl combination of
710 substituents
Table  417- Phenyl A-10 H represents a corresponding to
417 1~417- combination of 20 each row of
710 substituents Table B
corresponding to Table 430- 2- A-27 H represents a
each row of 430 1~430- tetrahydrofu- combination of
Table B 710 ranyl substituents
Table 418- cyclopentyl A-11 H represents a corresponding to
418 1~418- combination of each row of
710 substituents 25 Table B
corresponding to Table 431- 2-Chloro-3- A28 H represents a
each row of 431 1~431- pyridyl combination of
Table B 710 substituents
Table 419- cyclohexyl A-12 H represents a corresponding to
419 1~419- combination of each row of
710 substituents 30 Table B
cortesponding to Table 432- 5-Chloro-3- A-29 H represents a
each row of . o
Table B 432 1~432- pyridyl comblmatlon of
Table 420- 3- A-17 H represents a 710 substltuent§
420 1~420- methyl- combination of corresponding to
710 cyclohexyl substituents 35 each row of
corresponding to Table B
each row of Table 433- 6-Chloro-3- A-30 H represents a
Table B 433 1~433- pyridyl combination of
Table 421- cyclobutyl A-18 H represents a 710 substituents
421 1~421- combination of corresponding to
710 substituents 40 each row of
corresponding to Table B
each row of Table  434- 4-Chloro-3- A-31 H represents a
Table B 434 1~434- pyridyl combination of
Table  422- 2-oxetanyl A-19 H represents a 710 substituents
422 1~422- combination of corresponding to
710 substituents
dine to 45 each row of
corresponding Table B
;é;illler]ogw of Table 435- 2-Chloro-4- A-32 H represents a
Table — 423- 3-oxetanyl A20 H represents a 435 1~435- pyridyl comblmatlon of
423 1~423- combination of 710 substituents
710 substituents corresponding to
corresponding to 50 each row of
each row of Table B
Table B Table 436- 3-Chloro-4- A-33 H represents a
Table 424- 2-thietanyl A-21 H represents a 436 1~436- pyridyl combination of
424 1~424- combination of 710 substituents
710 substituents corresponding to
corresponding to 55 each row of
each row of Table B
. Table B Table 437- 3-bromo-2- A-34 H represents a
Table  425- 3-thietanyl A-22 H represlents a 437 1~437- pyridyl combination of
425 1~425- combination of 710 substituents
710 substituents .
corresponding to corresponding to
60 each row of
each row of
Table B Table B
Table  426- 2-azetidinyl A23 H represents a Table 438 4-bromo-2- A35 H represents a
426 1~426- combination of 438 1~438- pyridyl combination of
710 substituents 710 substituents
corresponding to corresponding to
each row of 65 each row of

Table B Table B
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TABLE 15-continued

Table A
Compound
No. Ar A Y R
Table 439- 2-Fluoro-4- A-36 H represents a
439 1~439- pyridyl combination of
710 substituents
corresponding to
each row of
Table B
Table 440- 3-Fluoro-4- A-37 H represents a
440 1~440- pyridyl combination of
710 substituents
corresponding to
each row of
Table B
Table 441- 6-Fluoro-3- A-38 H represents a
441 1~441- pyridyl combination of
710 substituents
corresponding to
each row of
Table B
Table 442- 3-iodo- A-39 H represents a
442 1~442- 2-pyridyl combination of
710 substituents
corresponding to
each row of
Table B
Table 443- 6-Fluoro-3- A-40 H represents a
443 1~443- pyridyl combination of
710 substituents
corresponding to
each row of
Table B
Table 444- 2-Chloro-5- A-38 H represents a
444 1~444- thiazolyl combination of
710 substituents
corresponding to
each row of
Table B
TABLE 15
Table A
Compound
No. Ar Y R
Table 445- 6-Chloro-3- A-1 3- represents a
445 1~445- pyridyl CH3 combination of
710 substituents
corresponding to
each row of
Table B
Table 446- 2-Chloro-5- A-1 3- represents a
446 1~446- thiazolyl CH3 combination of
710 substituents
corresponding to
each row of
Table B
Table 447- 6-Fluoro-3- A-1 3- represents a
447 1~447- pyridyl CH3 combination of
710 substituents
corresponding to
each row of
Table B
Table 448- 6-Bromo-3- A-1 3- represents a
448  1~448- pyridyl CH3 combination of
710 substituents
corresponding to
each row of

Table B

10

15

20

25

30

35

40

45

50

55

60

Table A
Compound
No. Ar A Y R
Table 449- 6-Chloro-5- A1 3- represents a
449 1~449- fluoro-3- CH3 combination of
710 pyridyl substituents
corresponding to
each row of
Table B
Table 450- 2-Chloro-5- A1 3- represents a
450 1~450- pyrimidinyl CH3 combination of
710 substituents
corresponding to
each row of
Table B
Table 451- 5- A1 3- represents a
451 1~451- Chloropyrazin- CH3 combination of
710 2-yl substituents
corresponding to
each row of
Table B
Table 452- 6- A1 3- represents a
452 1~452- Chloropyridazin- CH3 combination of
710 3-yl substituents
corresponding to
each row of
Table B
Table 453- 2-Chloro-5- A1 3- represents a
453 1~453- oxazolyl CH3 combination of
710 substituents
corresponding to
each row of
Table B
Table 454- 6- A1 3- represents a
454 1~454- trifluoromethyl- CH3 combination of
710 3-pyridyl substituents
corresponding to
each row of
Table B
Table 455- 3- A1 3- represents a
455 1~455- tetrahydrofu- CH3 combination of
710 ranyl substituents
corresponding to
each row of
Table B
Table 456- 6-Chloro-3- A1 4 represents a
456  1~456- pyridyl CH3 combination of
710 substituents
corresponding to
each row of
Table B
Table 457- 2-Chloro-5- A1 4 represents a
457  1~457- thiazolyl CH3 combination of
710 substituents
corresponding to
each row of
Table B
Table 458- 6-Fluoro-3- A1 4 represents a
458  1~458- pyridyl CH3 combination of
710 substituents
corresponding to
each row of
Table B
Table 459- 6-Bromo-3- A1 4 represents a
459 1~459- pyridyl CH3 combination of
710 substituents
corresponding to
each row of
Table B
Table 460- 6-Chloro-5- A1 4 represents a
460  1~460- Fluoro-3- CH3 combination of
710 pyridyl substituents
corresponding to
each row of
Table B
Table 461- 2-Chloro-5- A1 4 represents a
461  1~461- pyrimidinyl CH3 combination of
710 substituents
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Table A
Compound
No. Ar A Y R
corresponding to
each row of
Table B
Table 462- 5- A-1 4 represents a
462 1~462- Chloropyrazin- CH3 combination of
710 2-yl substituents
corresponding to
each row of
Table B
Table 463- 6- A-1 4 represents a
463 1~463- Chloropyridazin- CH3 combination of
710 3yl substituents
corresponding to
each row of
Table B
Table 464- 2-Chloro-5- A-1 4 represents a
464 1~464- oxazolyl CH3 combination of
710 substituents
corresponding to
each row of
Table B
Table 465- 6- A-1 4 represents a
465  1~465- trifluoromethyl- CH3 combination of
710 3-pyridyl substituents
corresponding to
each row of
Table B
Table 466- 3- A-1 4 represents a
466  1~466- tetrahydrofu- CH3 combination of
710 ranyl substituents
corresponding to
each row of
Table B
Table 467- 6-Chloro-3- A-1 5 represents a
467  1~467- pyridyl CH3 combination of
710 substituents
corresponding to
each row of
Table B
Table 468- 2-Chloro-5- A-1 5 represents a
468  1~468- thiazolyl CH3 combination of
710 substituents
corresponding to
each row of
Table B
Table 469- 6-Fluoro-3- A-1 5 represents a
469  1~469- pyridyl CH3 combination of
710 substituents
corresponding to
each row of
Table B
Table 470- 6-Bromo-3- A-1 5 represents a
470 1~470- pyridyl CH3 combination of
710 substituents
corresponding to
each row of
Table B
Table 471- 6-Chloro-5- A-1 5 represents a
471 1~471- fluoro-3- CH3 combination of
710 pyridyl substituents
corresponding to
each row of
Table B
Table 472- 2-Chloro-5- A-1 5 represents a
472 1~472- pyrimidinyl CH3 combination of
710 substituents
corresponding to
each row of
Table B
Table 473- 5- A-1 5 represents a
473 1~473- Chloropyrazin- CH3 combination of
710 2-yl substituents
corresponding to
each row of

Table B
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TABLE 15-continued

Table A
Compound
No. Ar A Y R
Table 474- 6- A1 5- represents a
474 1~474- Chloropyridazin- CH3 combination of
710 3-yl substituents
corresponding to
each row of
Table B
Table 475- 2-Chloro-5- A1 5- represents a
475 1~475- oxazolyl CH3 combination of
710 substituents
corresponding to
each row of
Table B
Table 476- 6- A1 5- represents a
476  1~476- trifluoromethyl- CH3 combination of
710 3-pyridyl substituents
corresponding to
each row of
Table B
TABLE 16
Table A
Compound
No. Ar Y R
Table 477- 3- A1 5- represents a
477 1~477- tetrahydrofu- CH3 combination of
710 ranyl substituents
corresponding to
each row of
Table B
Table 478- 6-Chloro-3- A1 6- represents a
478  1~478- pyridyl CH3 combination of
710 substituents
corresponding to
each row of
Table B
Table 479- 2-Chloro-5- A1 6- represents a
479 1~479- thiazolyl CH3 combination of
710 substituents
corresponding to
each row of
Table B
Table 480- 6-Fluoro-3- A1 6- represents a
480  1~480- pyridyl CH3 combination of
710 substituents
corresponding to
each row of
Table B
Table 481- 6-Bromo-3- A1 6- represents a
481  1~481- pyridyl CH3 combination of
710 substituents
corresponding to
each row of
Table B
Table 482- 6-Chloro-5- A1 6- represents a
482 1~482- fluoro-3- CH3 combination of
710 pyridyl substituents
corresponding to
each row of
Table B
Table 483- 2-Chloro-5- A1 6- represents a
483 1~483- pyrimidinyl CH3 combination of
710 substituents
corresponding to
each row of
Table B
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TABLE 16-continued

Table A Table A
Compound Compound
No. Ar A Y R 5 No. Ar A Y R
Table 484- 5- A-1 6 represents a Table 496- 6- A1 3- represents a
484  1~484- Chloropyrazin- CH3 combination of 496  1~496- Chloropyridazin- NO2 combination of
710 2-yl substituents 710 3-yl substituents
corresponding to corresponding to
each row of 10 each row of
Table B Table B
Table 485- 6- A-1 6 represents a Table 497- 2-Chloro-5- A1 3- represents a
485  1~485- Chloropyridazin- CH3 combination of 497  1~497- oxazolyl NO2 combination of
710 3yl substituents 710 substituents
corresponding to corresponding to
each row of 15 each row of
Table B Table B
Table 486- 2-Chloro-5- A-1 6 represents a Table 498- 6- A1 3- represents a
486  1~486- oxazolyl CH3 combination of 498  1~498- trifluoromethyl- NO2 combination of
710 substituents 710 3-pyridyl substituents
corresponding to corresponding to
each row of each row of
Table B 20 Table B
Table 487- 6- A-1 6 represents a Table 499- 3- A1 3- represents a
487  1~487- trifluoromethyl- CH3 combination of 499 1~499- tetrahydrofu- NO2 combination of
710 3-pyridyl substituents 710 ranyl substituents
corresponding to corresponding to
each row of each row of
Table B 25 Table B
Table 488- 3- A-1 6 represents a Table 500- 6-Chloro-3- A1 4 represents a
488  1~488- tetrahydrofu- CH3 combination of 500 1~500- pyridyl NO2 combination of
710 ranyl substituents 710 substituents
corresponding to corresponding to
each row of each row of
Table B 30 Table B
Table 489- 6-Chloro-3- A-1 3- represents a Table 501- 2-Chloro-5- A1 4 represents a
489  1~489- pyridyl NO2 combination of 501  1~501- thiazolyl NO2 combination of
710 substituents 710 substituents
corresponding to corresponding to
each row of each row of
Table B » Table B
Table 490- 2-Chloro-5- A-1 3- represents a Table 502- 6-Fluoro-3- A1 4 represents a
490  1~490- thiazolyl NO2 combination of 502 1~502- pyridyl NO2 combination of
710 substituents 710 substituents
corresponding to corresponding to
each row of 40 each row of
Table B Table B
Table 491- 6-Fluoro-3- A-1 3- represents a Table 503- 6-Bromo-3- A1 4 represents a
491  1~491- pyridyl NO2 combination of 503 1~503- pyridyl NO2 combination of
710 substituents 710 substituents
corresponding to corresponding to
each row of 45 each row of
Table B Table B
Table 492- 6-Bromo- A-1 3- represents a Table 504- 6-Chloro-5- A1 4 represents a
492 1~492- 3-pyridyl NO2 combination of 504 1~504- fluoro-3- NO2 combination of
710 substituents 710 pyridyl substituents
corresponding to corresponding to
each row of 50 each row of
Table B Table B
Table 493- 6-Chloro-5- A-1 3- represents a Table 505- 2-Chloro-5- A1 4 represents a
493 1~493- Fluoro-3- NO2 combination of 505 1~505- pyrimidinyl NO2 combination of
710 pyridyl substituents 710 substituents
corresponding to corresponding to
each row of 55 each row of
Table B Table B
Table 494- 2-Chloro-5- A-1 3- represents a Table 506- 5- A1 4 represents a
494 1~494- pyrimidinyl NO2 combination of 506 1~506- Chloropyrazin- NO2 combination of
710 substituents 710 2-yl substituents
corresponding to corresponding to
each row of 60 each row of
Table B Table B
Table 495- 5- A-1 3- represents a Table 507- 6- A1 4 represents a
495  1~495- Chloropyrazin- NO2 combination of 507 1~507- Chloropyridazin- NO2 combination of
710 2-yl substituents 710 3-yl substituents
corresponding to corresponding to
each row of 65 each row of
Table B Table B
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Table A
Compound
No. Ar A Y R
Table 508- 2-Chloro-5- A-1 4 represents a
508  1~508- oxazolyl NO2 combination of
710 substituents
corresponding to
each row of
Table B
TABLE 17
Table A
Compound
No. Ar Y R
Table 509~ 6-tri- A1 4 represents a
509 1~509- fluoromethyl- NO2 combination of
710 3-pyridyl substituents
corresponding to
each row of
Table B
Table 510- 3- A1 4 represents a
510 1~510- tetrahydro- NO2 combination of
710 furanyl substituents
corresponding to
each row of
Table B
Table 511- 6-Chloro-3- A1 5- represents a
511 1~511- pyridyl NO2 combination of
710 substituents
corresponding to
each row of
Table B
Table 512- 2-Chloro-5- A1 5- represents a
512 1~512- thiazolyl NO2 combination of
710 substituents
corresponding to
each row of
Table B
Table 513- 6-Fluoro-3- A1 5- represents a
513 1~513- pyridyl NO2 combination of
710 substituents
corresponding to
each row of
Table B
Table 514- 6-Bromo-3- A1 5- represents a
514 1~514- pyridyl NO2 combination of
710 substituents
corresponding to
each row of
Table B
Table 515- 6-Chloro-5- A1 5- represents a
515 1~515- fluoro-3- NO2 combination of
710 pyridyl substituents
corresponding to
each row of
Table B
Table 516- 2-Chloro-5- A1 5- represents a
516  1~516- pyrimidinyl NO2 combination of
710 substituents
corresponding to
each row of
Table B
Table 517- 5-Chloro- A1 5- represents a
517 1~517- pyrazin-2-yl NO2 combination of
710 substituents
corresponding to
each row of
Table B
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TABLE 17-continued

Table A
Compound
No. Ar A Y R
Table 518- 6-Chloro- A1 5 represents a
518 1~518- pyridazin- NO2 combination of
710 3-yl substituents
corresponding to
each row of
Table B
Table 519- 2-Chloro-5- A1 5 represents a
519 1~519- oxazolyl NO2 combination of
710 substituents
corresponding to
each row of
Table B
Table 520- 6-tri- A1 5 represents a
520 1~520- fluoromethyl- NO2 combination of
710 3-pyridyl substituents
corresponding to
each row of
Table B
Table 521- 3-tetrahydro-  A-1  5- represents a
521 1~521- furanyl NO2 combination of
710 substituents
corresponding to
each row of
Table B
Table 522- 6-Chloro-3- A1 6 represents a
522 1~522- pyridyl NO2 combination of
710 substituents
corresponding to
each row of
Table B
Table 523- 2-Chloro-5- A1 6 represents a
523 1~523- thiazolyl NO2 combination of
710 substituents
corresponding to
each row of
Table B
Table 524- 6-Fluoro-3- A1 6 represents a
524 1~524- pyridyl NO2 combination of
710 substituents
corresponding to
each row of
Table B
Table 525- 6-Bromo-3- A1 6 represents a
525 1~525- pyridyl NO2 combination of
710 substituents
corresponding to
each row of
Table B
Table 526- 6-Chloro-5- A1 6 represents a
526 1~526- Fluoro-3- NO2 combination of
710 pyridyl substituents
corresponding to
each row of
Table B
Table 527- 2-Chloro-5- A1 6 represents a
527 1~527- pyrimidinyl NO2 combination of
710 substituents
corresponding to
each row of
Table B
Table 528- 5-Chloro- A1 6 represents a
528 1~528- pyrazin-2-yl NO2 combination of
710 substituents
corresponding to
each row of
Table B
Table 529- 6-Chloro- A1 6 represents a
529 1~529- pyridazin- NO2 combination of
710 3-yl substituents
corresponding to
each row of
Table B
Table 530- 2-Chloro-5- A1 6 represents a
530 1~530- oxazolyl NO2 combination of
710 substituents
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TABLE 17-continued TABLE 18
Table A Table A
Compound
Compound 5 No. Ar A Y R
No. Ar A Y R
Table 541- 2-Chloro-5- A1 3- represents a
corresponding to 541 1~541- oxazolyl OCH3  combination of
each row of 710 substituents
Table B corresponding to
Table 531- 6-tri- Al 6- represents a 10 each row of
531 1~531- fluoromethyl- NO2 combination of . Table B
710 3opyridyl substituents Table 542- 6-tri- A1 3- represents a
pyndy. di 542 1~542- fluoromethyl- OCH3 combination of
corresponding to 710 3-pyridyl substituents
each row of corresponding to
Table B 5 each row of
Table 532- 3-tetra- A1 6- represents a Table B
532 1~532- hydrofuranyl NO2 combination of Table 543- 3-tetra- Al 3 represents a
710 substituents 543 1~543- hydrofuranyl OCH3  combination of
corresponding to 710 substltuent§
cach row of corresponding to
each row of
Table B 20
Table B
Table 533- 6-Chloro-3- Al 3- represents a Table 544- 6-Chloro-3- Al 4 represents a
533 1~533- pyridyl OCH3  combination of 544 1~544- pyridyl OCH3  combination of
710 substituents 710 substituents
corresponding to corresponding to
each row of each row of
Table B 25 Table B
Table 534- 2-Chloro-5- A1 3- represents a Table 545- Z—Chloro—S— Al 4 represlents a
534 1~534- thiazolyl OCH3  combination of 545 1~545- thiazolyl OCH3 comblmatlon of
710 substituents 710 sub st1tuent§
. corresponding to
corresponding to cach row of
each row of 30
Table B
Table B Table 546- 6-Fluoro-3- Al 4 represents a
Table 535- 6-Fluoro-3- A1 3- represents a 546 1~546- pyridyl OCH3  combination of
535 1~535- pyridyl OCH3  combination of 710 substituents
710 substituentsl corresponding to
corresponding to each row of
each row of 35 Table B
Table B Table 547- 6-Bromo-3- Al 4 represents a
Table 536- 6-Bromo-3- A1 3- represents a 547 1~547- pyridyl OCH3  combination of
536 1~536- pyridyl OCH3  combination of 710 substituents
710 substituents corresponding to
corresponding to 40 each row of
each row of Table B
Table B Table 548- 6-Chloro-5- Al 4 represents a
Table 537- 6-Chloro-5- A-l1 3- represents a 48 1-348 Flu9ro—3— OCH3 comblmatlon of
T 710 pyridyl substituents
537  1~537- ﬁuolro—3— OCH3 comblmatlon of corresponding to
710 pyridyl substituents 45 each row of
corresponding to Table B
each row of Table 549- 2-Chloro-5- Al 4 represents a
Table B 549  1~549- pyrimidinyl OCH3  combination of
Table 538- 2-Chloro-5- Al 3- represents a 710 substituent§
538 1~538- pyrimidinyl OCH3  combination of corf spond;ng to
710 substituents 50 cach row o
. Table B
corresponding to Table 550- 5-Chloro- Al 4 represents a
each row of 550 1~550- pyrazin-2-yl OCH3  combination of
Table B 710 substituents
Table 539- 5-Chloro- A1 3- represents a corresponding to
539 1~539- pyrazin-2-yl OCH3  combination of 55 each row of
710 substituents Table B
corresponding to Table 551- 6-Chloro- Al 4 represents a
551 1~551- pyridazin-3-yl OCH3  combination of
each row of 710 bstituent
Table B substituents
corresponding to
Table 540- 6-Chloro- A-l1 3- represents a 60 cach row of
540 1~540- pyridazin-3-yl OCH3  combination of Table B
710 substituents Table 552- 2-Chloro-5- Al 4 represents a
corresponding to 552 1~552- oxazolyl OCH3  combination of
each row of 710 substituents
Table B corresponding to
65 each row of

Table B
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TABLE 18-continued

Table A
Compound
No. Ar A Y R
Table 553- 6-tri- A1 4 represents a
553 1~553- fluoromethyl- OCH3  combination of
710 3-pyridyl substituents
corresponding to
each row of
Table B
Table 554- 3-tetra- A1 4 represents a
554 1~554- hydrofuranyl OCH3  combination of
710 substituents
corresponding to
each row of
Table B
Table 555- 6-Chloro-3- A1 5- represents a
555 1~555- pyridyl OCH3  combination of
710 substituents
corresponding to
each row of
Table B
Table 556- 2-Chloro-5- A1 5- represents a
556 1~556- thiazolyl OCH3  combination of
710 substituents
corresponding to
each row of
Table B
Table 557- 6-Fluoro-3- A1 5- represents a
557 1~557- pyridyl OCH3  combination of
710 substituents
corresponding to
each row of
Table B
Table 558- 6-Bromo-3- A1 5- represents a
558  1~558- pyridyl OCH3  combination of
710 substituents
corresponding to
each row of
Table B
Table 559- 6-Chloro-5- A1 5- represents a
559 1~559- fluoro-3- OCH3  combination of
710 pyridyl substituents
corresponding to
each row of
Table B
Table 560- 2-Chloro-5- A1 5- represents a
560  1~560- pyrimidinyl OCH3  combination of
710 substituents
corresponding to
each row of
Table B
Table 561- 5-Chloro- A1 5- represents a
561 1~561- pyrazin-2-yl OCH3  combination of
710 substituents
corresponding to
each row of
Table B
Table 562- 6-Chloro- A1 5- represents a
562 1~562- pyridazin-3-yl OCH3  combination of
710 substituents
corresponding to
each row of
Table B
Table 563- 2-Chloro-5- A1 5- represents a
563 1~563- oxazolyl OCH3  combination of
710 substituents
corresponding to
each row of
Table B
Table 564- 6-tri- A1 5- represents a
564 1~564- fluoromethyl- OCH3  combination of
710 3-pyridyl substituents
corresponding to
each row of

Table B

10

15

20

25

30

35

40

45

50

55

60

Table A
Compound
No. Ar A Y R
Table 565- 3-tetra- A1 5 represents a
565  1~565- hydrofuranyl OCH3  combination of
710 substituents
corresponding to
each row of
Table B
Table 566- 6-Chloro-3- A1 6 represents a
566  1~566- pyridyl OCH3  combination of
710 substituents
corresponding to
each row of
Table B
Table 567- 2-Chloro-5- A1 6 represents a
567  1~567- thiazolyl OCH3  combination of
710 substituents
corresponding to
each row of
Table B
Table 568- 6-Fluoro-3- A1 6 represents a
568  1~568- pyridyl OCH3  combination of
710 substituents
corresponding to
each row of
Table B
Table 569- 6-Bromo-3- A1 6 represents a
569  1~569- pyridyl OCH3  combination of
710 substituents
corresponding to
each row of
Table B
Table 570- 6-Chloro-5- A1 6 represents a
570 1~570- Fluoro-3- OCH3  combination of
710 pyridyl substituents
corresponding to
each row of
Table B
Table 571- 2-Chloro-5- A1 6 represents a
571 1~571- pyrimidinyl OCH3  combination of
710 substituents
corresponding to
each row of
Table B
Table 572- 5-Chloro- A1 6 represents a
572 1~572- pyrazin-2-yl OCH3  combination of
710 substituents
corresponding to
each row of
Table B
TABLE 19
Table A
Compound
No. Ar Y R
Table 573- 6-Chloro- A1 6 represents a
573 1~573- pyridazin-3-yl OCH3  combination of
710 substituents
corresponding to
each row of
Table B
Table 574- 2-Chloro-5- A1 6 represents a
574 1~574- oxazolyl OCH3  combination of
710 substituents
corresponding to
each row of
Table B



US 9,301,525 B2

TABLE 19-continued TABLE B-continued
Table A R
R2
Compound 5 ﬁ_ ORy
No. Ar A Y R 0
Table 575- 6-tri- A1 6- represents a 17 CH2CF3
575 1~575- fluoromethyl- OCH3  combination of 18 CH(Me)CF3
710 3-pyridyl substituents 10 19 CH(CF3)2
corresponding to
each row of —C—R; R3
Table B ”
Table 576- 3-tetra- A1 6- represents a S
576 1~576- hydrofuranyl OCH3  combination of
710 substituents 15 20 CF3
. 21 CHEF2
corresponding to 2 CF2Cl
each row of 23 CF2CF3
Table B 24 CH2Cl
Table 577- 2,6- A1l H represents a 25 CHCI2
577 1~577- dichloro-3- combination of 20 26 CCI3
. . 27 CHCIBr
710 pyridyl substituents 28 CHB2
corresponding to 29 2,3,3-
each row of triftuoroacryl
Table B 30 CH2CHF2
Table 578- 3-pyridyl A1l H represents a 75 31 CH2CF3
578 1~578- bination of 32 CH—=CH2
coml .ma ion o 33 CH2C—CH
710 substituents 14 CH2CF3
corresponding to 35 CH2CH2Ph
each row of 36 Me
Table B 37 Et
] 30
Table 579- 4-pyridyl Al H represents a 38 }1—Pr
579 1~579- combination of 39 i-Pr
710 substituents 40 cyclopropyl
corresponding to
each row of
Table B ? TABLE B
Table 580- 6-chloro-3- A1l H represents a
580  1~580- pyridyl-N- combination of R
710 oxide substituents
corresponding to —C—Rj
each row of 40 "
Table B Ii]
R4
TABLE B a5 R4 RS
R 41 H CF3
42 Me CF3
R1 43 Et CF3
—C—R 44 n-Pr CF3
I 45 i-Pr CF3
o 50 46 t-Bu CF3
47 n-Bu CF3
1 H 48 n-Pentyl CF3
2 CF3 49 n-Hexyl CF3
3 CHF2 50 cyclopropyl CF3
4 CF2Cl 51 cyclobutyl CF3
5 CF2CF3 55 52 cyclopentyl CF3
6 CH2Cl 53 cyclohexyl CF3
7 CHCI2 54 CH=—CH2 CF3
8 CCl3 55 CH2CH—CH2 CF3
9 CHCIBr 56 CH2C=CH CF3
10 2,2- 57 CH2CH2CECH CF3
diftfuorocyclopropyl 60 58 CH2CHF2 CF3
11 2,3,3- 59 CH2CCF3 CF3
trifluoroacryl 60 CH2CH2Cl CF3
12 CH2CHF2 61 CH2CHCI2 CF3
13 CH2CF3 62 2-fluoro-2- CF3
14 CH=CH2 chloroethyl
15 CH2C=CH 63 CH2CCI3 CF3
16 CH2CH2C=CH 65 64 CH2CN CF3
65 CH2CH2CN CF3




US 9,301,525 B2

89
TABLE B-continued
R
JR— ﬁ J— RS
1
Ry
R4 R5
66 CH2CH(CN)CH2CN CF3
67 CH2CH20H CF3
68 CH2CH2CH20H CF3
69 CH2CH(OH)CH20H CF3
70 CH2CH2NO2 CF3
71 Phenyl CF3
72 CH2-Phenyl CF3
73 CH(Me)-Pheny! CF3
74 C(Me2)-Phenyl CF3
75 C(cyclopropyl)-Phenyl CF3
76 CH2CH2-Phenyl CF3
77 CH2-(2- CF3
Methylphenyl)
78 CH2-(3- CF3
Methylphenyl)
79 CH2-(4- CF3
Methylphenyl)
80 CH2-(2- CF3
Methoxylphenyl)
81 CH2-(3- CF3
Methoxylphenyl)
82 CH2-(4- CF3
Methoxylphenyl)
83 CH2-(2- CF3
fluorolphenyl)
84 CH2-(3- CF3
fluorolphenyl)
85 CH2-(4- CF3
fluorolphenyl)
86 CH2-(2- CF3
Chlorophenyl)
87 CH2-(3- CF3
Chlorophenyl)
88 CH2-(4- CF3
Chlorophenyl)
89 CH2-(2- CF3
Bromophenyl)
90 CH2-(3- CF3
Bromophenyl)
91 CH2-(4- CF3
Bromophenyl)
92 CH2-(2- CF3
iodophenyl)
93 CH2-(3- CF3
iodophenyl)
TABLE B
R
JR— ﬁ J— RS
|
Ry
R4 R5
94 CH2-(4-iodophenyl) CF3
95 CH2-(1-naphthalenyl) CF3
96 CH2-(2-naphthalenyl) CF3
97 naphthalen-1-ylmethyl CF3
98 naphthalen-2-ylmethyl CF3
99 quinolin-2-ylmethyl CF3
100 quinolin-7-ylmethyl CF3
101 isoquinolin-7-ylmethyl CF3

10

15

20

25

30

35

40

45

50

55

60

65

90
TABLE B-continued
R
J— ﬁ —Rs
Il\T
Ry
R4 R5
102 isoquinolin-6-ylmethyl CF3
103 quinolin-6-ylmethyl CF3
104 quinolin-3-ylmethyl CF3
105 isoquinolin-3-ylmethyl CF3
106 isoquinolin-1-ylmethyl CF3
107 isoquinolin-4-ylmethyl CF3
108 quinolin-4-ylmethyl CF3
109 quinolin-35-ylmethyl CF3
110 isoquinolin-5-ylmethyl CF3
111 isoquinolin-8-ylmethyl CF3
112 quinolin-8-ylmethyl CF3
113 CH2O-Phenyl CF3
114 CH2CH2O-Pheny! CF3
115 2-pyridyl CF3
116 3-pyridyl CF3
117 4-pyridyl CF3
118 CH2-(2-pyridyl) CF3
119 CH2-(3-pyridyl) CF3
120 CH2-(4-Chloro-3-pyridyl) CF3
121 CH2-(4-pyridyl) CF3
122 CH2-(2-thienyl) CF3
123 CH2-(3-thienyl) CF3
124 CH2-(2-furanyl) CF3
125 CH2-(3-furanyl) CF3
126 CH2-(2-tetrahydrofuranyl) CF3
127 CH2-(3-tetrahydrofuranyl) CF3
128 (1H-imidazol-2-yl)methyl CF3
129 (1H-imidazol-1-yl)methyl CF3
130 (1H-imidazol-4-yl)methyl CF3
131 CH2-(2-thiazolyl) CF3
132 CH2-(3-thiazolyl) CF3
133 CH2-(2-pyrrolyl) CF3
134 CH2-(3-pyrrolyl) CF3
135 CH2-(5-methylpyrazol-1-yl) CF3
136 CH2-(1-pyrazolyl) CF3
137 CH2-(2-pyrazolyl) CF3
138 CH2-(3-pyrazolyl) CF3
139 CH2-(4-pyrazolyl) CF3
140 CH2-(5-pyrazolyl) CF3
141 CH2-(2-oxazolyl) CF3
142 CH2-(3-oxazolyl) CF3
143 CH2-(3-isoxazolyl) CF3
144 CH2-(4-isoxazolyl) CF3
145 CH2-(5-isoxazolyl) CF3
146 CH2CH2OCH3 CF3
147 CH2CH2OCH2CH3 CF3
TABLE B
R
JR— ﬁ J— RS
|
Ry
R4 R5
148 CH2CH2CH20CH3 CF3
149 CH2CH2CH20OCH2CH3 CF3
150 CH2CH2SCH3 CF3
151 CH2CH2SCH2CH3 CF3
152 CH2CH2CH2SCH3 CF3
153 CH2CH2CH2SCH2CH3 CF3
154 Me CHF2
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TABLE B-continued TABLE B-continued
R R
— ﬁ —Rs 5 — ﬁ —Rs
| |
R4 R4
R4 RS 10 R4 RS
155 Et CHF2 208 CH2-(2-naphthalenyl) CHF2
156 n-Pr CHF2 209 naphthalen-1-ylmethyl CHF2
157 i-Pr CHF2 210 naphthalen-2-ylmethyl CHF2
158 t-Bu CHF2 211 quinolin-2-ylmethyl CHF2
159 n-Bu CHF2 212 quinolin-7-ylmethyl CHF2
160 n-Pentyl CHF2 15 213 isoquinolin-7-ylmethy! CHF2
161 n-Hexyl CHF2 214 isoquinolin-6-ylmethyl CHF2
162 cyclopropyl CHF2 215 quinolin-6-ylmethyl CHF2
163 cyclobutyl CHF2 216 quinolin-3-ylmethyl CHF2
164 cyclopentyl CHF2 217 isoquinolin-3-ylmethyl CHF2
165 cyclohexyl CHF2 218 isoquinolin-1-ylmethyl CHF2
166 CH=CH2 CHF2 20 219 isoquinolin-4-ylmethyl CHF2
167 CH2CH—CH2 CHEF2 220 quinolin-4-ylmethyl CHEF2
168 CH2C=CH CHF2 221 quinolin-35-ylmethyl CHF2
169 CH2CH2C=CH CHF2 222 isoquinolin-5-ylmethyl CHF2
170 CH2CHF2 CHF2 223 isoquinolin-8-ylmethyl CHF2
171 CH2CCF3 CHF2 224 quinolin-8-ylmethyl CHF2
172 CH2CH2Cl CHEF2 25 225 CH2O-Pheny! CHEF2
173 CH2CHCI2 CHEF2 226 CH2CH20-Phenyl CHEF2
174 2-fluoro-2-chloroethyl CHF2 227 2-pyridyl CHF2
175 CH2CCI3 CHEF2 228 3-pyridyl CHEF2
176 CH2CH2CN CHEF2 229 4-pyridyl CHEF2
177 CH2CH2CH2CN CHF2 230 CH2-(2-pyridyl) CHF2
178 CH2CH(CN)CH2CN CHF2 0 231 CH2-(3-pyridyl) CHF2
179 CH2CH20H CHF2 232 CH2-(4-Chloro-3-pyridyl) CHF2
180 CH2CH2CH20H CHF2 233 CH2-(4-pyridyl) CHF2
181 CH2CH(OH)CH20H CHF2 234 CH2-(2-thienyl) CHF2
182 CH2CH2NO2 CHEF2 235 CH2-(3-thienyl) CHEF2
183 Phenyl CHF2 236 CH2-(2-furanyl) CHF2
184 CH2-Phenyl CHF2 237 CH2-(3-furanyl) CHF2
185 CH(Me)-Pheny! CHF2 35 238 CH2-(2-tetrahydrofuranyl) CHF2
186 C(Me2)-Phenyl CHF2 239 CH2-(3-tetrahydrofuranyl) CHF2
187 C(cyclopropyl)-Phenyl CHF2 240 (1H-imidazol-2-yl)methyl CHF2
188 CH2CH2-Pheny! CHF2 241 (1H-imidazol-1-yl)methyl CHF2
189 CH2-(2-Methylphenyl) CHF2 242 (1H-imidazol-4-yl)methyl CHF2
190 CH2-(3-Methylphenyl) CHF2 243 CH2-(2-thiazolyl) CHF2
191 CH2-(4-Methylphenyl) CHF2 40 244 CH2-(3-thiazolyl) CHF2
192 CH2-(2-Methoxylphenyl) CHF2 245 CH2-(2-pyrrolyl) CHF2
193 CH2-(3-Methoxylphenyl) CHF2 246 CH2-(3-pyrrolyl) CHF2
194 CH2-(4-Methoxylphenyl) CHF2 247 CH2-(5-methylpyrazol-1-yl) CHF2
195 CH2-(2-fluorolphenyl) CHF2 248 CH2-(1-pyrazolyl) CHF2
196 CH2-(3-fluorolphenyl) CHF2 249 CH2-(2-pyrazolyl) CHF2
197 CH2-(4-fluorolphenyl) CHF2 45 250 CH2-(3-pyrazolyl) CHF2
198 CH2-(2-Chlorophenyl) CHF2 251 CH2-(4-pyrazolyl) CHF2
199 CH2-(3-Chlorophenyl) CHF2 252 CH2-(5-pyrazolyl) CHF2
200 CH2-(4-Chlorophenyl) CHF2 253 CH2-(2-oxazolyl) CHF2
201 CH2-(2-Bromophenyl) CHF2 254 CH2-(3-oxazolyl CHF2
255 CH2-(3-isoxazolyl) CHF2
50
TABLE B
TABLE B
R
R
——= 55
Il —C—Rs
N l
| N
Ry |
Ry
60
R4 RS
R4 R5
202 CH2-(3-Bromophenyl) CHF2
203 CH2-(4-Bromophenyl) CHF2 256 CH2-(4-isoxazolyl) CHF2
204 CH2-(2-iodophenyl) CHF2 257 CH2-(5-isoxazolyl) CHF2
205 CH2-(3-iodophenyl) CHEF2 258 CH2CH20OCH3 CHF2
206 CH2-(4-iodophenyl) CHEF2 65 259 CH2CH20OCH2CH3 CHF2
207 CH2-(1-naphthalenyl) CHEF2 260 CH2CH2CH20OCH3 CHF2
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TABLE B-continued TABLE B-continued
R R
— ﬁ —Rs 5 — ﬁ —Rs
| |
R4 R4
R4 RS 10 R4 RS
261 CH2CH2CH2OCH2CH3 CHEF2 314 CH2-(3-Bromopheny!) CF2Cl
262 CH2CH2SCH3 CHEF2 315 CH2-(4-Bromopheny!) CF2Cl
263 CH2CH2SCH2CH3 CHEF2 316 CH2-(2-iodopheny!) CF2Cl
264 CH2CH2CH2SCH3 CHEF2 317 CH2-(3-iodopheny!) CF2Cl
265 CH2CH2CH2SCH2CH3 CHEF2 318 CH2-(4-iodophenyl) CF2Cl
266 Me CF2Cl 15 319 CH2-(1-naphthalenyl) CF2Cl
267 Et CF2Cl 320 CH2-(2-naphthalenyl) CF2Cl
268 n-Pr CF2Cl 321 naphthalen-1-ylmethyl CF2Cl
269 i-Pr CF2Cl 322 naphthalen-2-ylmethyl CF2Cl
270 t-Bu CF2Cl 323 quinolin-2-ylmethyl CF2Cl
271 n-Bu CF2Cl 324 quinolin-7-ylmethyl CF2Cl
272 n-Pentyl CF2Cl 20 325 isoquinolin-7-ylmethyl CF2Cl
273 n-Hexyl CF2Cl 326 isoquinolin-6-ylmethyl CF2Cl
274 cyclopropyl CF2Cl 327 quinolin-6-ylmethyl CF2Cl
275 cyclobutyl CF2Cl 328 quinolin-3-ylmethyl CF2Cl
276 cyclopentyl CF2Cl 329 isoquinolin-3-ylmethyl CF2Cl
277 cyclohexyl CF2Cl 330 isoquinolin-1-ylmethyl CF2Cl
278 CH—CH2 CF2Cl 25 331 isoquinolin-4-ylmethyl CF2Cl
279 CH2CH—CH2 CF2Cl 332 quinolin-4-ylmethyl CF2Cl
280 CH2C=CH CF2Cl 333 quinolin-35-ylmethyl CF2Cl
281 CH2CH2C=CH CF2Cl 334 isoquinolin-5-ylmethyl CF2Cl
282 CH2CHF2 CF2Cl 335 isoquinolin-8-ylmethyl CF2Cl
283 CH2CCF3 CF2Cl 336 quinolin-8-ylmethyl CF2Cl
284 CH2CH2Cl CF2Cl 30 337 CH2O-Pheny! CF2Cl
285 CH2CHCI2 CF2Cl 338 CH2CH20-Phenyl CF2Cl
286 2-fluoro-2-chloroethyl CF2Cl 339 2-pyridyl CF2Cl
287 CH2CCI3 CF2Cl 340 3-pyridyl CF2Cl
288 CH2CH2CN CF2Cl 341 4-pyridyl CF2Cl
289 CH2CH2CH2CN CF2Cl 342 CH2-(2-pyridyl) CF2Cl
290 CH2CH(CN)CH2CN CF2Cl 343 CH2-(3-pyridyl) CF2Cl
291 CH2CH20H CF2Cl 35 344 CH2-(4-Chloro-3-pyridyl) CF2Cl
292 CH2CH2CH20H CF2Cl 345 CH2-(4-pyridyl) CF2Cl
293 CH2CH(OH)CH20H CF2Cl 346 CH2-(2-thienyl) CF2Cl
294 CH2CH2NO2 CF2Cl 347 CH2-(3-thienyl) CF2Cl
295 Phenyl CF2Cl 348 CH2-(2-furanyl) CF2Cl
296 CH2-Phenyl CF2Cl 349 CH2-(3-furanyl) CF2Cl
297 CH(Me)-Phenyl CF2Cl 40 350 CH2-(2-tetrahydrofuranyl) CF2Cl
298 C(Me2)-Phenyl CF2Cl 351 CH2-(3-tetrahydrofuranyl) CF2Cl
299 C(cyclopropyl)-Phenyl CF2Cl 352 (1H-imidazol-2-yl)methyl CF2Cl
300 CH2CH2-Pheny! CF2Cl 353 (1H-imidazol-1-yl)methyl CF2Cl
301 CH2-(2-Methylphenyl) CF2Cl 354 (1H-imidazol-4-yl)methyl CF2Cl
302 CH2-(3-Methylphenyl) CF2Cl 355 CH2-(2-thiazolyl) CF2Cl
303 CH2-(4-Methylphenyl) CF2Cl 45 356 CH2-(3-thiazolyl) CF2Cl
304 CH2-(2-Methoxylphenyl) CF2Cl 357 CH2-(2-pyrrolyl) CF2Cl
305 CH2-(3-Methoxylphenyl) CF2Cl 358 CH2-(3-pyrrolyl) CF2Cl
306 CH2-(4-Methoxylphenyl) CF2Cl 359 CH2-(1-pyrazolyl) CF2Cl
307 CH2-(2-fluorolphenyl) CF2Cl 360 CH2-(2-pyrazolyl) CF2Cl
308 CH2-(3-fluorolphenyl) CF2Cl 361 CH2-(3-pyrazolyl) CF2Cl
309 CH2-(4-fluorolphenyl) CF2Cl 50 362 CH2-(4-pyrazolyl) CF2Cl
363 CH2-(5-pyrazolyl) CF2Cl
TABLE B
TABLE B
R 55
R
—C—Rs
|| ——%
N l
| N
Ry 60 |
Ry
R4 RS
R4 R5
310 CH2-(2-Chlorophenyl) CF2Cl
311 CH2-(3-Chlorophenyl) CF2Cl 364 CH2-(5-pyrazolyl) CF2Cl
312 CH2-(4-Chlorophenyl) CF2Cl 65 365 CH2-(2-oxazolyl) CF2Cl
313 CH2-(2-Bromophenyl) CF2Cl 366 CH2-(3-oxazolyl) CF2Cl
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TABLE B-continued TABLE B-continued
R R
—C—Rs 5
ll —C—R;s
N ll
| N
Ry |
Ry
R4 RS 10
367 CH2-(3-isoxazolyl) CF2Cl R4 R35
368 CH2-(4-isoxazolyl) CF2Cl
g gg ggic(;ésgéagglyl) ggg 420 CH2-(3-fluorolphenyl) CF2CF3
371 CI2CH20CH2CES CF2Cl 421 CH2-(4-fluorolphenyl) CF2CF3
372 CH2CH2CH20CH3 CF2Cl 15 422 CH2-(2-Chlorophenyl) CF2CF3
373 CH2CH2CH20CH2CH3 CF2Cl 423 CH2-(3-Chlorophenyl) CF2CF3
;;‘51 gg;gg;:gg;em 838 424 CH2-(4-Chlorophenyl) CF2CF3
376 CH2CH2CH2SCH3 CR2Cl 425 CH2-(2-Bromopheny!) CF2CF3
377 CH2CH2CH2SCH2CH3 CF2Cl 426 CH2-(3-Bromophenyl) CF2CF3
378 Me CF2CF3 20 427 CH2-(4-Bromopheny!l) CF2CF3
;;g EtP gggg 428 CH2-(2-iodophenyl) CF2CF3
n-rr .
381 iPr CF2CF3 429 CH2-(3-iodopheny!) CF2CF3
382 t+-Bu CF2CF3 430 CH2-(4-iodopheny!) CF2CF3
383 n-Bu CF2CF3 431 CH2-(1-naphthalenyl) CF2CF3
;g;‘ H-gentyll gggg 25 432 CH2-(2-naphthalenyl) CF2CF3
n-Hexy. e
386 eyelopropyl CF2CF3 433 naphthalen-1-ylmethyl CF2CF3
387 cyclobutyl CF2CF3 434 naphthalen-2-ylmethyl CF2CF3
388 cyclopentyl CF2CF3 435 quinolin-2-ylmethyl CF2CF3
;gg ccyglohggyzl gggg 436 quinolin-7-ylmethy! CF2CF3
— 30 isoquinolin-7-
391 CH2CH-—CI2 CF2CF3 437 isoquinolin-7-ylmethyl CF2CF3
392 CH2C=CH CF2CF3 438 isoquinolin-6-ylmethyl CF2CF3
393 CH2CH2C=CH CF2CF3 439 quinolin-6-ylmethyl CF2CF3
ggg gg;gg?? g?;g?g 440 quinolin-3-ylmethyl CF2CF3
396 CH2CH2C] CF2CF3 441 isoquinolin-3-ylmethyl CF2CF3
397 CH2CHCI2 CF2CF3 35 442 isoquinolin—l—ylmethyl CF2CF3
398 2-fluoro-2-chloroethyl CF2CF3 443 isoquinolin-4-ylmethy!l CF2CF3
igg gg;ggl;CN g?;g?; 444 quinolin-4-ylmethyl CF2CF3
401 CH2CH2CH2CN CF2CF3 w45 quinolin-3-ylmethy! CF2CE3
402 CH2CH(CN)CH2CN CF2CF3 446 isoquinolin-3-ylmethyT CF2CF3
403 CH2CH20H CF2CF3 40 447 isoquinolin-8-ylmethyl CF2CF3
18‘51 gg;gg?ggﬁg}gOH g?;g?g 448 quinolin-8-ylmethyl CF2CF3
406 CH2CH2NO2 CF2CF3 449 CH20-Phenyl CF2CE3
407 Phenyl CF2CF3 450 CH2CH20-Phenyl CF2CF3
408 CH2-Phenyl CF2CF3 451 2-pyridyl CF2CF3
409 CH(Me)-Phenyl CF2CF3 45 452 3-pyridyl CF2CF3
410 C(Me2)-Phenyl CF2CF3 .
411 C(cyclopropyl)-Phenyl CF2CF3 433 4-pyridyl ) CF2CF3
412 CH2CH?2-Phenyl CF2CF3 454 CH2-(2-pyridyl) CF2CF3
413 CH2-(2-Methylphenyl) CF2CF3 455 CH2-(3-pyridyl) CF2CF3
ﬁ‘; gg;g -ﬁ%Y}Pﬂenyg gggg 456 CH2-(4-Chloro-3-pyridyl) CF2CF3
-(4-Methylpheny! 50 -
416 CH2-(2-Methoxylphenyl) CF2CF3 47 CH2-(4-pyridyl) CF2CE3
417 CH2-(3-Methoxylphenyl) CF2CF3 458 CH2-(2-thienyl) CF2CF3
459 CH2-(3-thienyl) CF2CF3
460 CH2-(2-furanyl) CF2CF3
461 CH2-(3-furanyl) CF2CF3
TABLE B 55 462 CH2-(2-tetrahydrofuranyl) CF2CF3
R 463 CH2-(3-tetrahydrofuranyl) CF2CF3
464 (1H-imidazol-2-yl)methyl CF2CF3
C—Rs 465 (1H-imidazol-1-yImethyl CF2CF3
Il 466 (1H-imidazol-4-yl)methyl CF2CF3
Il‘f 60 467 CH2-(2-thiazolyl) CF2CF3
R, 468 CH2-(3-thiazolyl) CF2CF3
469 CH2-(2-pyrrolyl) CF2CF3
R4 RS 470 CH2-(3-pyrrolyl) CF2CF3
471 CH2-(5-methylpyrazolyl-1-yl) CF2CF3
418 CH2-(4-Methoxylphenyl) CF2CF3 65
419 CH2-(2-fluorolphenyl) CF2CF3
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TABLE B TABLE B
R R
_ﬁ —R;s 5 — ﬁ —R,
I |
Ry OR,
R4 RS 10
R6 R7
472 CH2-(1-pyrazolyl) CF2CF3
473 CH2-(2-pyrazolyl) CF2CF3 521 CO-(3-pyridyl) CF3
474 CH2-(3-pyrazolyl) CF2CF3 522 CO-(4-pyridyl) CF3
475 CH2-(4-pyrazolyl) CF2CF3 523 COOMe CF3
476 CH2-(5-pyrazolyl) CF2CF3 13 524 COOEt CF3
477 CH2-(2-oxazolyl) CF2CF3 595 COO--Pr CF3
478 CH2-(3-oxazolyl CF2CF3
479 CH2—E3—isoxazZl})/l) CF2CF3 326 COO-t-Bu CF3
480 CH2-(4-isoxazolyl) CF2CF3 327 COoOPh CF3
481 CH2-(5-isoxazolyl) CF2CF3 20 ziz :gjgie gg
482 CH2CH20CH3 CF2CF3
483 CH2CH20CH2CH3 CF2CF3 530 SO2Ph CF3
484 CH2CH2CH20CH3 CF2CF3 531 SO2-(4-methylphenyl) CF3
485 CH2CH2CH20CH2CH3 CF2CF3 532 NHMe CF3
486 CH2CH2SCH3 CF2CF3 533 NHEt CF3
487 CH2CH2SCH2CH3 CF2CF3 25 534 NH-n-Pr CF3
488 CH2CH2CH2SCH3 CF2CF3 535 NHCH2CH2CL CF3
489 CH2CH2CH2SCH2CH3 CF2CF3 536 NHCH2Ph CF3
490 Me CH2CF3 537 N(Me)2 CF3
491 Et CH2Cl 38 Me CHF?
492 n-Pr CHCL2 30 539 Et CHF2
493 i-Pr cc3
494 tBu CHCIBr 240 obr CHE2
495 1-Bu CHBr2 541 i-Pr CHF2
496 n-Pentyl CH—CH?2 542 t-Bu CHF2
497 n-Hexyl CH2CH=—CH2 543 cyclopropyl CHF2
498 cyclopropyl CH2C=CH 35 544 CH=—CH2 CHF2
545 CH2CH=—CH2 CHF2
R 546 CH2C=CH CHF2
547 Ph CHF2
—C—R; 548 CH2Ph CHF2
I 40 549 COMe CHF2
Ii] 550 COEt CHF2
ORg 551 CO-n-Pr CHF2
552 CO-i-Pr CHF2
R6 R7 553 CO-cyclopropyl CHF2
45 554 COCH=CH2 CHF2
499 H CF3 555 COCH2CH=—CH2 CHEF2
500 Me CF3 556 COCH2C=CH CHEF2
501 Et CF3 557 COPh CHF2
502 n-Pr CF3 558 CO-(2-pyridyl) CHF2
503 i-Pr CF3 50 559 CO-(3-pyridyl) CHF2
504 t-Bu CF3 560 CO-(4-pyridyl) CHF2
505 cyclopropyl CF3
Soe CHoCH> OF3 561 COOMe CHF2
507 CH2CH=—CH2 CF3 362 COOEt CHE2
S08 CHIC—CH CF3 563 COO-i-Pr CHF2
509 Ph CF3 55 564 COO-t-Bu CHEF2
510 CH2Ph CF3 565 COOPh CHF2
511 COMe CF3 566 SO2Me CHF2
512 COEt CF3 567 SO2FEt CHF2
513 CO-n-Pr CF3 568 SO2Ph CHF2
sS4 CO-i-Pr CF3 60 569 SO2-(4-methylphenyl) CHF2
515 CO-cyclopropyl CF3 570 Me CFaCl
516 COCH=—CH?2 CF3
517 COCH2CH=CH2 CF3 371 Et cr2cl
518 COCH2C=CH CF3 572 n-Pr Cracl
519 COPh CF3 573 i-Pr CF2Cl
520 CO-(2-pyridyl) CF3 65 574 t-Bu CF2Cl
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TABLE B
—C—Ry
R6 R7
575 cyclopropyl CF2Cl
576 CH—CH2 CF2Cl
577 CH2CH—CH?2 CF2Cl
578 CH2C=CH CF2Cl
579 Ph CF2Cl
580 CH2Ph CF2Cl
581 COMe CF2Cl
582 COEt CF2Cl
583 CO-n-Pr CF2Cl
584 CO-i-Pr CF2Cl
585 CO-cyclopropyl CF2Cl
586 COCH—CH?2 CF2Cl
587 COCH2CH—CH2 CF2Cl
588 COCH2C=CH CF2Cl
589 COPh CF2Cl
590 CO-(2-pyridyl) CF2Cl
591 CO-(3-pyridyl) CF2Cl
592 CO-(4-pyridyl) CF2Cl
593 COOMe CF2Cl
594 COOEt CF2Cl
595 COO-i-Pr CF2Cl
596 COO-t-Bu CF2Cl
597 COOPh CF2Cl
598 SO2Me CF2Cl
599 SO2Et CF2Cl
600 SO2Ph CF2Cl
601 SO2-(4-methylphenyl) CF2Cl
602 Me CF2CF3
603 Et CF2CF3
604 n-Pr CF2CF3
605 i-Pr CF2CF3
606 t-Bu CF2CF3
607 cyclopropyl CF2CF3
608 CH—CH2 CF2CF3
609 CH2CH—CH?2 CF2CF3
610 CH2C=CH CF2CF3
611 Ph CF2CF3
612 CH2Ph CF2CF3
613 COMe CF2CF3
614 COEt CF2CF3
615 CO-n-Pr CF2CF3
616 CO-i-Pr CF2CF3
617 CO-cyclopropyl CF2CF3
618 COCH—CH?2 CF2CF3
619 COCH2CH—CH2 CF2CF3
620 COCH2C=CH CF2CF3
621 COPh CF2CF3
622 CO-(2-pyridyl) CF2CF3
623 CO-(3-pyridyl) CF2CF3
624 CO-(4-pyridyl) CF2CF3
625 COOMe CF2CF3
626 COOEt CF2CF3
627 COO-i-Pr CF2CF3

10

15

20

25

30

35

40

45

50

55

60

65

TABLE B
R
"
i
OR4
R6 R7
628 COO-t-Bu CF2CF3
629 COOPh CF2CF3
630 SO2Me CF2CF3
631 SO2Et CF2CF3
632 SO2Ph CF2CF3
633 SO2-(4-methylphenyl) CF2CF3
634 Me CH2CF3
635 Et CH2Cl
636 n-Pr CHCI2
637 i-Pr CCl3
638 t-Bu CHCIBr
639 cyclopropyl CHBr2
640 CH=CH2 CH=CH2
641 CH2CH=—CH2 CH2CH=CH2
642 CH2C=CH CH2C=CH
TABLE B
R
—C—R;
R1
643 C6F5
644 CH20CH2C6HS
—C—O0R;
R2
645 CH2C6H5
646 isopropyl
697 CH2CH2CH—CH2
—C—R3
R3
648 C6F5

649 CH20CH2C6HS
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TABLE B TABLE B-continued
R 701 S S Propyl
702 S S isopropyl
_ﬁ —R;s 5 _ ﬁ — Rz
i [},
R n Rz
R4 RS 10 703 1 CF3
704 1 CF2CF3
650 Ethyl CH2CF3 705 1 CH2CF3
651 n-Propyl CH2CF3 706 1 Me
652 iso-Propyl CH2CF3 707 2 CF3
653 t-Butyl CH2CF3 708 2 CF2CF3
654 n-Butyl CH2CF3 15 709 2 CH2CF3
655 cyclopropyl CH2CF3 710 2 Me
656 cyclopentyl CH2CF3
657 cyclohexyl CH2CF3
ggg H'ltlr?;‘a chyl gg Examples of preferred compounds of Formula (1) include
n-tridecy. : :
60 CH(CH3)CH2CH3 Crs » compounds shown in the following Tables.
661 CH(CH3)CH2CH2CH3 CF3
662 CH(CH3)-isopropy! CF3 TABLE 36
663 1-phenylethyl CF3
664 1,2,3 A-tetrahydronaphthalen-1-yl CF3 Compound
665 1-(naphthalen-1-yl)ethy!l CF3 No Ar A Y R
666 1-(naphthalen-1-yl)propyl CF3
667 1-(furan-2-yl)ethyl CF3 25 266-2 6-Chloro-3- A-38 H COCF3
668 3.3-dimethylbutan-2-y!l CF3 pyridyl
669 1-(thiophen-2-yl)ethy!l CF3 444-2 2-chloro-5- A-383 H COCF3
670 CH2CH2F CF3 thiazolyl
671 1n-Octyl CF3 190-2 6-Chloro-3- A-13 H COCF3
672 1n-Octyl CHF2 pyridyl
673 1n-Octyl CF2Cl 30 201-2 6-Chloro-3- A-14 H COCF3
674 1n-Octyl CF2CF3 pyridyl
675 1n-Octyl CF2CF3 223-2 6-Chloro-3- A-16 H COCF3
676 CH(C6H5)2 CF3 pyridyl
677 CH(C6HS)2 CHEF2 146-2 6-Chloro-3- A-1 3- COCF3
678 CH(C6H5)2 CF2Cl pyridyl oH
679 CH(C6HS)2 CF2CF3 35 224-2 2-chloro-5- A-16 H COCF3
680 CH(C6H5)2 CH2CF3 thiazolyl
681 CH(CH2CH3)2 CF3 102-2 6-Chloro-3- A1 3- COCF3
682 CH(CH2CH3)2 CHF2 pyridyl CN
683 CH(CH2CH3)2 CE2Cl 212-2 6—Qh10r0—3— A-15 H COCF3
684  CH(CH2CH3)2 CF2CF3 pyridyl
685 CH(CH2CH3)2 CH2CF3 40 1-20 g'yil;;"lm'} Al H  CSCF3
686 CH(CH2CH2CH3)2 CF3
687 CH(CH2CH2CH3)2 CHF2 12-2 i'y(;’ilélyolm"l' Al H o COCE3
688 CH(CH2CH2CH3)2 cr2al 2132 2-chloro-5- Al1S H  COCF3
689 CH(CH2CH2CH3)2 CF2CF3 thiazolyl
690 CH(CH2CH2CH3)2 CF2CF3 117 6-Chloro-3- Al H  COOCH2CF3
45 pyridyl
1-18 6-Chloro-3- A-1 H COOCH(Me)CF3
pyridyl
TABLE B 1-19 6-Chloro-3- Al H COOCH(CF3)2
pyridyl
R 7-2 5-Chloro- A-1 H COCF3
50 pyrazin-2-yl
Y, Ry 1-13 6-Chloro-3- A-1 H COCH2CF3
Il / pyridyl
—P—Y, 168-2 6-Chloro-3- A-1 5- COCF3
| pyridyl OH
Y, 1-21 6-Chloro-3- A-1 H CSCHEF2
\ 55 pyridyl
Ry 3-20 6-Fluoro-3- A-1 H CSCF3
pyridyl
Y1 Y2 Ry 4-20 6-Bromo-3- A-1 H CSCF3
pyridyl
691 O O Methyl 3-3 6-Fluoro-3- A-1 H COCHEF2
692 (@) (@) Ethyl 60 pyridyl
693 O O Propyl 4-3 6-Bromo-3- A-1 H COCHEF2
694 (@) (@) isopropyl pyridyl
695 S O Methyl 5-5 6-Chloro-5- A-1 H COCF2CF3
696 S (@) Ethyl fluoro-3-pyridyl
697 S O Propyl 6-5 2-Chloro-5- A-1 H COCF2CF3
698 S (@) isopropyl pyrimidinyl
699 S S Methyl 65 1-22 6-Chloro-3- Al H CSCF2Cl
700 S S Ethyl pyridyl



US 9,301,525 B2

TABLE 36-continued TABLE 37-continued
Compound Compound
No Ar A Y R No Ar A Y R
1-23 6-Chloro-3- Al H CSCF2CF3 5 1-536  6-Chloro-3- A-1 H C(=NOCONHCH2Ph)CF3
pyridyl pyridyl
5-20 6-Chloro-5- Al H CSCF3 1-42 6-Chloro-3- A-1 H C(=NMe)CF3
fluoro-3-pyridyl pyridyl
5-3 6-Chloro-5- Al H COCHF2 1-500  6-Chloro-3- A-1 H C(=NOMe)CF3
fluoro-3-pyridyl pyridyl
6-3 2-Chloro-5- Al H COCHF2 10 1-504  6-Chloro-3- A-1 H C(=NOtBu)CF3
pyrimidinyl pyridyl
8-2 6-Chloro- Al H COCF3 1-534  6-Chloro-3- A-1 H C(=NOCONHnPr)CF3
pyridazin-3-yl pyridyl
5-4 6-Chloro-5- Al H  COCE2C 1-535  6-Chloro-3- A-1 H C(=NOCONHCH2CH2CI)CF3
fluoro-3-pyridyl pyridyl
44 6-Bromo-3- Al H o cocrd 15 172 6-Chloro-3- A-1 H C(=NCH2Ph)CF3
pyridyl pyridyl
6-4 2-Chloro-5- Al H o cocrd 1-150  6-Chloro-3- A-1 H C(=NCH2CH2SMe)CF3
pyrimidinyl dvl
4-5 6-Bromo-3- Al H COCF2CF3 pyndy
pyridyl 1-67 6-Chloro-3- A-1 H C(=NCH2CH20H)
2-20 2-chloro-5- Al H  CSCF3 pyridyl
thiazolyl 20 1-515  6-Chloro-3- Al H  C(=NOCO-
10-20 6-tri- Al H CSCF3 pyridyl cyclopropyl)CF3
fluoromethyl- 1-56 6-Chloro-3- A-1 H C(=NCH2C Z CH)CF3
y.
3-pyridyl pyridyl
3-4 6-Fluoro-3- Al H COCF2Cl 1-512  6-Chloro-3- A-1 H C(=NOCOCH2CH3)CF3
pyridyl pyridyl
3-5 6-Fluoro-3- Al H COCF2CF3 25 1-514  6-Chloro-3- A-1 H C(=NOCOiPr)CF3
pyridyl pyridyl
11-20 3-THF Al H - CSCF3 1-50  6-Chloro-3- A-1 H C(=N-cyclopropyl)CF3
1-14 6-Chloro-3- Al H COCH=—CH2 pyridyl
pyzidyl 1-114  6-Chioro-3- A1 H C(—=NCH2CH20Ph)CF3
1-37 6-Chloro-3- Al H CSEt pyridyl
pyridyl 30 ] g 2 AL N
130 6-Chloro-3- Al H  CS—iPr 144 gyiﬁ;olro 3 Al H O=N—nPrCF3
pyridyl
1-40 6-Chloro-3- Al H CS-cyclopropyl 1-118 6—thoro—3— Al H C(.:NCHZ—(Z—
pyridyl pyridyl pyridyl))CF3
1-15 6-Chloro-3- A1 H  COCH2CECH 1-119  6-Chloro-3- A-1  H  C(=NCH2-G-
pyridyl 35 pyridyl pyridyl))CF3
1-35 6-Chloro-3- Al H CSCH2CH2Ph 1-47 6-Chloro-3-  A-1 H C(=N—n-BuCF3
pyridyl pyridyl
1-501  6-Chloro-3- Al H C(=NOEt)CF3 1-55 6-Chloro-3- A-1 H C(=N—CH2CH=—CH2)CF3
pyridyl pyridyl
1-499  6-Chloro-3- Al H C(=NOH)CF3 1-122  6-Chloro-3- A-1 H C(=NCH2-(2-
pyridyl 40 pyridyl thienyl))CF3
1-510  6-Chloro-3- Al H C(=NOCH2Ph)CF3 1-45 6-Chloro-3-  A-1 H C(=N—i-Pr)CF3
pyridyl pyridyl
1-511  6-Chloro-3- Al H C(=NOCOMe)CF3 1-124  6-Chloro-3- A-1 H C(=NCH2-(2-
pyridyl pyridyl furanyl))CF3
1-519  6-Chloro-3- Al H C(=NOCOPh)CF3 1-126  6-Chloro-3- A-1 H C(=NCH2-(2-
pyridyl 45 pyridyl tetrahydrofuranyl))CF3
1-523 6-Chloro-3- A1 H C(=NOCOOMe)CF3 1-64 6-Chloro-3-  A-1 H C(=NCH2CN)CF3
pyridyl pyridyl
1-146  6-Chloro-3- A-1 H C(=NCH2CH2OCH3)CF3
pyridyl
1-52 6-Chloro-3- A-1 H  C(=N-cyclopentyl)CF3
TABLE 37 50 pyridyl
1-121  6-Chloro-3- A-1 H C(=NCH2-(4-
Compound pyridyl pyridyl))CF3
No Ar A Y R 1-53 6-Chloro-3- A-1 H C(=N-cyclohexyl)CF3
pyridyl
1-528  6-Chloro-3-  A-1  H  C(=NOSO2Me)CF3 1-76 6-Chloro-3- A-1 H C(=NCH2CH2Ph)CF3
pyridyl 55 pyridyl
1-531  6-Chloro-3- A-1  H C(=NOSO2-(4- 267-2 6-Chloro-3-  A-39 H COCF3
pyridyl Methylphenyl))CF3 pyridyl
1-507 6-91;10;0-3- A1 H C(=NOCH2CH=CH2)CF3 253-2 6.Chioro3- A25 H  COCE3
pynay. .
- - pyridyl
1-516 g-y(r:ilélyolroa- A1l H C(=NOCOCH=CH2)CF3 2510 eChioro3. A3 H COCE3
1518 6-Chioro3- A1 H C(=NOCOCH2C—CH)CF3 60 pyridyl
pyridyl 13-2 3- A1 H COCF3
1-527  6-Chioro-3- A-1 H C(=NOCOOPh)CF3 Cyanopheny!
pyridyl 1-1 6-Chloro-3- A-1 H CHO
1-521  6-Chloro-3- A-1 H C(=NOCO-3-pyr)CF3 pyridyl
pytidyl 1-41 6-Chloro-3- A-1 H C(=NH)CF3
1-43 6-Chloro-3- A-1 H C(=NEt)CF3 65 pyridyl

pyridyl
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TABLE 38
Compound
No. Ar A Y R
1-647 6-Chloro-3-  A-1 COOCH2CH2CH—CH?2
pyridyl
1-670 6-Chloro-3-  A-1 H C(—=NCH2CH2F)CF3
pyridyl
157-2 6-Chloro-3-  A-1 4- COCF3
pyridyl OH
1-10 6-Chloro-3-  A-1 H COQ2,2-
pyridyl diffuonocyclopropyl)
580-2 6-chloro-3-  A-1 H COCF3
pyridyl-N-
oxid
1-671 6-Chloro-3-  A-1 H C(=N(CH2)7CH3)CF3
pyridyl
1-658 6-Chloro-3-  A-1 H C(=N(CH2)15CH3)CF3
pyridyl
1-659 6-Chloro-3-  A-1 H C(=N(CH2)11CH3)CF3
pyridyl
1-660 6-Chloro-3-  A-1 H C(—=NCH(CH3)CH2CH3)CF3
pyridyl
1-681 6-Chloro-3-  A-1 H C(—=NCH(CH2CH3)2)CF3
pyridyl
1-686 6-Chloro-3-  A-1 H C(—=NCH(CH2CH2CH3)2)CF3
pyridyl
1-661 6-Chloro-3-  A-1 H C(—=NCH(CH3)CH2CH2CH3)CF3
pyridyl
1-662 6-Chloro-3-  A-1 H C(—NCH(iso-
pyridyl propyl)CH3)CF3
1-663 6-Chloro-3-  A-1 H C(=N(1-phenylethyl))CF3
pyridyl
1-664 6-Chloro-3-  A-1 H C(=N(1,2,34-
pyridyl tetrahydronaphthalen-1-
y1)CF3
1-665 6-Chloro-3-  A-1 H C(=N(1-(naphthalen-1-
pyridyl yl)ethyl))CF3
1-666 6-Chloro-3-  A-1 H C(=N(1-(naphthalen-1-
pyridyl yl)propyl))CF3
1-667 6-Chloro-3-  A-1 H C(—=N(1-(furan-2-
pyridyl yl)ethyl))CF3
1-676 6-Chloro-3-  A-1 H C(—=NCH(C6H5)2)CF3
pyridyl
1-668 6-Chloro-3-  A-1 H C(=N(3,3-dimethylbutan-
pyridyl 2-y1))CF3
47-2 6-Chloro-3-  A-1 6- COCF3
pyridyl F
91-2 6-Chloro-3-  A-1 6- COCF3
pyridyl Cl
478-2 6-Chloro-3-  A-1 6- COCF3
pyridyl CH3
479-2 2-Chloro-5-  A-1 6- COCF3
thiazolyl CH3
1-51 6-Chloro-3-  A-1 H C(=N-cyclobutyl)CF3
pyridyl
566-2 6-Chloro-3-  A-1 6- COCF3
pyridyl CH30
488-2 - A-l 6- COCF3
tetrahydrofu- CH3
ranyl
511-2 6-Chloro-3-  A-1 3- COCF3
pyridyl NO2
1-669 6-Chloro-3-  A-1 H C(=N(1-(thiophen-
pyridyl 2-yl)ethyl))CF3
179-2 6-Chloro-3-  A-1 6- COCF3 (also represents
pyridyl OH a tautomer)
555-2 6-Chloro-3-  A-1 3- COCF3
pyridyl OCH3
577-2 2,6-dichrolo- A-1 H COCF3
3-pyridyl
544-2 6-Chloro-3-  A-1 4- COCF3
pyridyl OCH3
168-2 6-Chloro-3-  A-1 3- COCF3
pyridyl OH
1-644 6-Chloro-3-  A-1 H COCH20CH2C6H5
pyridyl
578-644 3-pyridyl A-l H COCH20CH2C6H5
1-703 6-Chloro-3-  A-1 H SOCF3

pyridyl
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TABLE 38-continued
Compound
No. Ar A Y R
1-707 6-Chloro-3-  A-1 SO2CF3
pyridyl
1-706 6-Chloro-3-  A-1 H SOCH3
pyridyl
1-692 6-Chloro-3-  A-1 o P(—0)(OEt)2
pyridyl
1-700 6-Chloro-3-  A-1 o P(=S)(SEt)2
pyridyl
1-701 6-Chloro-3-  A-1 H P(=S)(S-n-propyl)2
pyridyl
1-702 6-Chloro-3-  A-1 P(=S)(S-isopropyl)2
pyridyl
1-646 6-Chloro-3-  A-1 H COO-iso-Pr
pyridyl
1-645 6-Chloro-3-  A-1 H COOCH2C6H5
pyridyl
1-643 6-Chloro-3-  A-1 H COC6F5
pyridyl
2-643 2-Chloro-5-  A-1 H COC6F5
thiazolyl
TABLE 39 TABLE 39-continued
25
= I = I
U Y
Ar. N Ar. N
N\ﬂ/ Ryq 30 N\n/ Ryq
¢}
Compound Compound
No. Ar Rla 35 No. Ar Rla
P212 6-chloro-3- CF3 P231 6-bromo- CF3
pyridyl 3-pyridyl
P213 2-chloro-5- CF3 H P232 6-chloro-3- CF3 4-F
thiazolyl pyridyl
P214 6-chloro-3- OCH3 H P233 6-chloro-3- CF3 3-F
pyridyl 40 pyridyl
P215 6-chloro-3- CF3 5-Cl P234 6-chloro-3- CHCI2 H
pyridyl pyridyl
P216 6-chloro-3- CF3 5-F P235 6-chloro-3- CCl3 H
pyridyl pyridyl
P217 6-chloro-3- CF3 4-Cl P236 6-chloro-3- CH2Cl H
pyridyl 45 pyridyl
P218 2-chloro-5- CF3 5-Cl P238 6-chloro-3- CHEF2 H
thiazolyl pyridyl
P219 2-chloro-5- CF3 5-F P239 6-chloro-3- CF2Cl H
thiazolyl pyridyl
P220 2-chloro-5- CF3 4-Cl P240 6-chloro-3- CHCIBr H
thiazolyl 50 pyridyl
P221 6-chloro-3- CF3 3-Me P241 6-chloro-3- CHBr2 H
pyridyl pyridyl
P222 6-chloro-3- CF3 4-Me P242 6-chloro-3- CF2CF3 H
pyridyl pyridyl
P223 6-chloro-3- CF3 5-Me P243 2-chloro-5- CF3 H
pyridyl 355 pyrimidinyl
P224 phenyl CF3 H P244 6-chloro-3- CH2Br H
P225 4-chloro- CF3 H pyridyl
phenyl
P226 3-pyridyl CF3 H
227 2%13(?;? T3 H Examples of more preferred compounds include
3-pyridyl 89" N-[1-((6-chloropyridin-3-yl)methyl)pyridin-2(1H)-
p228 6}?;2111151{ o T3 H ylidene]-2,2,2-trifluoroacetamide (Compound P212) and
3-pyridyl N-[1-((6-chloropyridin-3-yl)methyl)pyridin-2(1H)-
P229 36_'3;?3‘;'1 T3 H ylidene]-2,2,2-trifluoroethanethioamide (Compound
P230 5,6-dichloro- CF3 H 65 1-20), N-[1-((6-chloropyridin-3-yl)methyl)pyridin-2
3-pyridyl (1H)-ylidene]-2,2,2-trifluoro-N'-isopropylacetimidamide

(Compound 1-45).
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In addition, in the present invention, an acid addition salt of
a novel iminopyridine derivative represented by Formula (I)
(preferably, an agriculturally and zootechnically acceptable
acid addition salt) may also be used, and examples thereof
include an acid addition salt such as hydrochloride, nitrate,
sulfate, phosphate, or acetate and the like.

The novel iminopyridine derivative represented by For-
mula (I) itself shows excellent pest control effects against pest
insects, and is mixed and used with other pest control agents,
thereby showing excellent pest control effects compared to
when a single agent is used. Therefore, the present invention
provides a pest control composition prepared by containing at
least one of novel iminopyridine derivatives represented by
Formula (I) and at least one of other pest control agents.
Furthermore, the present invention provides an excellent pest
control composition prepared by containing at least one of
novel iminopyridine derivatives represented by Formula (I)
and at least one of other insecticides and/or fungicides.

Examples of a pest control composition provided by the
present invention include a pest control agent for agricultural
and horticultural, a control agent for animal parasitic pests, an
agent for controlling hygiene pests, an agent for controlling
nuisance pests, an agent for controlling stored grain and
stored product pests, an agent for controlling house pests and
the like, preferred examples thereof include a pest control
agent for agricultural and horticultural and a control agent for
animal parasitic pests.

Examples of the insect species against which a pest control
composition containing a novel iminopyridine derivative rep-
resented by Formula (I) or at least one of acid addition salts
thereof, and at least one of other pest control agents shows
pest control effects include lepidopteran pests (for example,
Spodoptera litura, cabbage armyworm, Mythimna separata,
cabbageworm, cabbage moth, Spodoptera exigua, rice stem
borer, grass leaf roller, tortricid, codling moth, leafminer
moth, tussock moth, Agrotis spp), Helicoverpa spp, Heliothis
spp and the like), hemipteran pests (for example, aphids
(Aphididae, Adelgidae, Phylloxeridae) such as Myzus persi-
cae, Aphis gossypii, Aphis fabae, corn leaf aphid, pea aphid,
Aulacorthum  solani, Aphis craccivora, Macrosiphum
euphorbiae, Macrosiphum avenae, Methopolophium dirho-
dum, Rhopalosiphum padi, greenbug, Brevicoryne brassicae,
Lipaphis erysimi, Aphis citricola, Rosy apple aphid, apple
blight, Toxoptera aurantii and Toxoptera citricidus, leathop-
pers such as Nephotettix cincticeps and Empoasca vitis, plan-
thoppers such as Laodelphax striatellus, Nilaparvata lugens
and Sogatella furcifera, Pentatomorpha such as Eysarcoris
ventralis, Nezara viridula and Trigonotylus coelestialium,
whiteflies (Aleyrodidae) such as silverleaf whitefly, Bemisia
tabaci and greenhouse whitefly, and scale insects (Diaspid-
idae, Margarodidae, Ortheziidae, Aclerdiae, Dactylopiidae,
Kerridae, Pseudoccccidae, Coccidae, Eriococcidae, Aster-
olecaniidae, Beesonidae, Lecanodiaspididae, Cerococcidae
and the like) such as Pseudococcus comstocki, Planococcus
citri, Pseudaulacaspis pentagona and Aonidiella aurantii),
coleopteran pests (for example, Lissorhoptrus oryzophilus,
Callosobruchus chinensis, Tenebrio molitor, Diabrotica vir-
gifera virgifera, Diabrotica undecimpunctata howardi,
Anomala cuprea, Anomala rufocuprea, Phyllotreta striolata,
Aulacophora femoralis, Leptinotarsa decemlineata, Oulema
oryzae, Bostrichidae, Cerambycidae and the like), Acarina
(for example, Tetranychus urticae, Tetranychus kanzawai,
Panonychus citri and the like), hymenopteran pests (for
example, Tenthredinidae), orthopteran pests (for example,
Acridioidea), dipteran pests (for example, Agromyzidae),
thysanopteran pests (for example, Thrips palmi, Frankiiniella
occidentalis and the like), phytoparasitic nematode (for
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example, Meloidogyne, Pratylenchus, Aphelenchoides
besseyi, Bursaphelenchus xylophilus and the like), and the
like, examples of zooparasites include Ixodidae (for example,
Amblyomma americanum, Amblyomma maculatum, Boophi-
lus microplus, Dermacentor andersoni, Dermacentor occi-
dentalis, Dermacentor variabilis, Haemaphysalis campanu-
lata, Haemaphysalis flava, Haemaphysalis longicornis,
Haemaphysalis megaspinosa Saito, Ixodes nipponensis,
Ixodes ovatus, Ixodes pacifcus, Ixodes persulcatus, Ixodes
ricinus, Ixodes scapularis, Ornithodoros moubata pacifcus
and Rhipicephalus sanguineus), Cheyletidae (for example,
Cheyletiella blakei and Cheyletiella yasguri), Demodex (for
example, Demodex canis and Demodex cati), Psoroptidae
(for example, Psoroptes communis), Sarcoptidae (for
example, Chorioptes bovis and Otodectes cynotis), Derman-
yssidae (for example, Ornithonyssus sylviarum), Dermanys-
sus gallinae, Pterolichus (for example, Megninia cubitalis
and Pterolichus obtusus), Trombiculidae (for example,
Helenicula miyagawai and Leptotrombidium akamushi),
Shiphonaptera (for example, Ctenocephalides felis, Pulex
irritans, Xenopsylla cheopis and Xenopsylla), Mallophaga
(for example, Trichodectes canis and Menopon gallinae),
Anoplura (for example, Haematopinus suis, Linognathus
setosus, Pediculus humanus humanus, Pediculus humanus,
Pthirus pubis and Cimex lectularius), Diptera (for example,
Musca domestica, Hypoderma bovis, Stomoxys calcitrans
and Gasterophilus), Psychodidae (for example, Phleboto-
mus), Glossina morsitans, Tabanidae, Ormosia tokionis (for
example, Aedes albopictus and Aedes aegypti), Culicidae (for
example, Culex pipiens pallens), Anophelini, Cerato-
pogonidae and the like), Simuliidae, Ceratopogonidae, Redu-
viidae, Monomorium pharaonis, Nematoda (for example,
Strongyloides, Ancylostomatoidea, Strongyloidea (for
example, Haemonchus contortus and Nippostrongylus bra-
ziliensis), Trichostrongyloidea, Metastrongyloidea (for
example, Metastrongylus elongatus, Angiostrongylus can-
tonensis and Aelurostrongylus abstrutus), Oxyuroidea, Hat-
erakoidea (for example, Ascaridia galli), Ascaridoidea (for
example, Anisakis simplex, Ascaris suum, Parascaris equo-
rum, Toxocara canis and Toxocara cati), Spiruroidea (for
example, Subuluroidea, Gnathostoma spinigerum, Physalop-
tea praeputialis, Ascarops strongylina, Draschia megastoma
and Ascaria hamulosa, Dracunculus medinensis), Filarioidea
(for example, Dirofilaria immitis, lymphatic filarial,
Onchocerca volvulus and Loa loa), Dioctophymatoidea, 7#i-
chinella (for example, Trichuris vulpis and Trichinella spira-
lis), Trematoda (for example, Schistosoma japonicum and
Fasciola hepatica), Acanthocephala, Taenia (for example,
Pseudophyllidea (for example, Spirometra erinaceieuropaei)
and Cyclophyllidea (for example, Dipylidium caninum)),
Protozoa, and the like, and examples of hygiene pests include
Periplaneta (for example, Blattella germanica), Acaridae
(for example, Tyrophagus putrescentiae), and Isoptera (for
example, Coptotermes formosanus). Among them, preferred
examples of an insect species, to which the pest control agent
of'the present invention is applied, include lepidopteran pests,
hemipteran pests, thysanopteran pests, dipteran pests,
coleopteran pests, zooparasitic Shiphonaptera or Acari,
Dirofilaria immitis, Periplaneta and Isoptera (for example, at
least one insect species selected from the group consisting of
cabbage moth, Spodoptera litura, Aphis gossypii, Myzus per-
sicae, Laodelphax striatellus, Nilaparvata lugens, Sogatella
furcifera, Nephotettix cincticeps, Frankliniella occidentalis,
Aulacophora femoralis, Oulema oryzae, Lissorhoptrus
oryzophilus, Trigonotylus coelestialium, Musca domestica,
Haemaphysalis longicornis, Dirofilaria immitis, Blattella
germanica and Coptotermes formosanus), and particularly
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preferred examples thereof include cabbage moth, Aphis gos-
sypii, Myzus persicae, Laodelphax striatellus, Nilaparvata
lugens, Sogatella furcifera, Nephotettix cincticeps, Aula-
cophora femoralis, Oulema oryzae, Lissorhoptrus oryzophi-
lus, Trigonotylus coelestialium, Musca domestica and
Haemaphysalis longicornis.

In the present specification, examples of other pest control
agents which may be mixed with the novel iminopyridine
derivative represented by Formula (I) include an insecticide,
a fungicide, a miticide, a herbicide, a plant growth regulator
and a control agent for animal parasites, and examples of a
specific chemical include those described in The Pesticide
Manual (13th edition and published by the British Crop Pro-
tection Council) and the SHIBUYA INDEX (15th edition,
2010 and published by SHIBUYA INDEX RESEARCH
GROUP).

Examples of other pest control agents which may be mixed
with the novel iminopyridine derivative represented by For-
mula (I) preferably include an insecticide, a fungicide, a
herbicide and a control agent for animal parasitic pests, and
also those prepared by mixing a fungicide with an insecticide.

Preferred examples of other pest control agents which may
be mixed with the novel iminopyridine derivative represented
by Formula (I) include an organic phosphoric ester com-
pound, a carbamate-based compound, a nereistoxin deriva-
tive, an organochlorine compound, a pyrethroid-based com-
pound, a benzoyl urea-based compound, a juvenile hormone-
like compound, a molting hormone-like compound, a
neonicotinoid-based compound, a sodium channel blocker
for nerve cells, an insecticidalmacrocyclic lactone, a y-ami-
nobutyric acid (GABA) antagonist, a ryanodine receptor ago-
nistic compound, insecticidal ureas, a BT agent, an ento-
mopathogenic viral agent and the like, as an insecticide, and
more preferred examples thereofinclude an organic phospho-
ric ester compound such as acephate, dichlorvos, EPN, feni-
trothion, fenamifos, prothiofos, profenofos, pyraclofos, chlo-
rpyrifos-methyl, diazinon, trichlorfon, tetrachlorvinphos,
bromofenofos and cythioate, a carbamate-based compound
such as methomyl, thiodicarb, aldicarb, oxamyl, propoxur,
carbaryl, fenobucarb, ethiofencarb, fenothiocarb, pirimicarb,
carbofuran and benfuracarb, a nereistoxin derivative such as
cartap and thiocyclam, an organochlorine compound such as
dicofol and tetradifon, a pyrethroid-based compound such as
allethrin, d*d-T allethrin, dl*«d-T80 allethrin, pyrethrins, phe-
nothrin, flumethrin, cyfluthrin, d*d-T80 prarethrin, phthalth-
rin, transfluthrin, resmethrin, cyphenothrin, pyrethrum
extract, synepirin222, synepirin500, permethrin, tefluthrin,
cypermethrin, deltamethrin, cyhalothrin, fenvalerate, fluvali-
nate, ethofenprox and silafluofen, a benzoyl urea-based com-
pound such as diflubenzuron, teflubenzuron, flufenoxuron,
chlorfluazuron and lufenuron, a juvenile hormone-like com-
pound such as methoprene and a molting hormone-like com-
pound such as chromafenozide. In addition, examples of
other compounds include buprofezin, hexythiazox, amitraz,
chlordimeform, pyridaben, fenpyroxymate, Pyrimidifen,
tebufenpyrad, tolfenpyrad, acequinocyl, cyflumetofen,
flubendizmide, ethiprole, fipronil, etoxazole, imidacloprid,
clothianidin, thiamethoxam, acetamiprid, nitenpyram, thia-
cloprid, dinotefuran, pymetrozine, bifenazate, spirodiclofen,
spiromesifen, spirotetramat, flonicamid, chlorfenapyr,
pyriproxyfen, indoxacarb, pyridalyl, spinosad, spinetoram,
avermectin, milbemycin, pyflubumide, cyenopyrafen, pyri-
fluquinazon, chlorantraniliprole, cyantraniliprole, lepimec-
tin, metaflumizone, pyrafluprole, pyriprole, hydramethylnon,
triazamate, sulfoxaflor, flupyradifurone, flometoquin, iver-
mectin, selamectin, moxidectin, doramectin, eprinomectin,
milbemycin oxime, deet, metoxadiazon, cyromazine, trifiu-
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muron, star anise oil, triclabendazole, flubendazole, fen-
bendazole, antimony sodium gluconate, levamisole hydro-
chloride, bithionol, dichlorofen, phenothiazine, piperazine
carbon bisulfide, piperazine phosphate, piperazine adipate,
piperazine citrate, melarsomine dihydrochloride, metyridine,
santonin, pyrantel pamoate, pyrantel, praziquantel, febantel,
emodepside, emamectin benzoate, cycloxaprid, 1-((6-chloro-
pyridin-3-yl)methyl)-4-oxo-3-phenyl-4H-pyrido[1,2-a]pyri-
midin-1-ium-2-olate, an organic metal-based compound, a
dinitro-based compound, an organic sulfur compound, a
urea-based compound, a triazine-based compound, a hydra-
zine-based compound, and a compound represented by the
following Formula (II) or agriculturally and zootechnically
acceptable acid addition salts thereof. Examples of those acid
addition salts include hydrochloride, nitrate, sulfate, phos-
phate, or acetate and the like.

an

[in the formula (II), Het1 represents a 3-pyridyl group,

R1 represents a hydroxyl group,

R2 and R3 represent a cyclopropylcarbonyloxy group, and

R4 represents a hydroxyl group]|

More preferred examples of other insecticides which may
be mixed with the novel iminopyridine derivative represented
by Formula (I) include acetamiprid, imidacloprid, niten-
pyram, clothianidin, acetamiprid, dinotefuran, thiacloprid,
thiamethoxam, pymetrozine, spinosad, spinetram, fipronil,
chloranthraniliprole, cyantraniliprole), cartap, thiocyclam,
benfuracarb, buprofezin, ethofenprox, silafluofen, ethiprole,
flonicamid, sulfoxaflor, flupyradifurone, flometoquin, ema-
mectin benzoate, cycloxaprid, 1-((6-chloropyridin-3-yl)me-
thyl)-4-ox0-3-phenyl-4H-pyrido[ 1,2-a]pyrimidin-1-ium-2-
olate, afidopyropen, and the compound represented by
Formula (II), or agriculturally and zootechnically acceptable
acid addition salts thereof, and particularly preferred
examples thereof include permethrin, acetamiprid, imidaclo-
prid, clothianidin, dinotefuran, thiacloprid, thiamethoxam,
pymetrozine, spinosad, spinetram, fipronil, chloranthranilip-
role, cyantraniliprole, amitraz, ethofenprox, silafluofen,
ethiprole, flonicamid, sulfoxaflor, flupyradifurone, flometo-
quin, ivermectin, moxidectin, emamectin benzoate, cyclox-
aprid, 1-((6-chloropyridin-3-yl)methyl)-4-oxo0-3-phenyl-
4H-pyrido[1,2-a]pyrimidin-1-ium-2-olate, and
afidopyropen, or agriculturally and zootechnically acceptable
acid addition salts thereof.

The novel iminopyridine derivative represented by For-
mula (I) may be used together or in combination with a
microbial pesticide such as a BT agent and an entomopatho-
genic viral agent.

Examples of the fungicide which may be mixed with the
novel iminopyridine derivative represented by Formula (I)
include, for example, a strobilurin-based compound such as
azoxystrobin, orysastrobin, kresoxym-methyl and triflox-
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ystrobin, an anilinopyrimidine-based compound such as
mepanipyrim, pyrimethanil and cyprodinil, an azole-based
compound such as triadimefon, bitertanol, triflumizole, eta-
conazole, propiconazole, penconazole, flusilazole, myclobu-
tanil, cyproconazole, tebuconazole, hexaconazole, prochlo-
raz and simeconazole, a quinoxaline-based compound such
as quinomethionate, a dithiocarbamate-based compound
such as maneb, zineb, mancozeb, polycarbamate and
propineb, a phenyl carbamate-based compound such as
diethofencarb, an organochlorine compound such as chlo-
rothalonil and quintozene, a benzimidazole-based compound
such as benomyl, thiophanate-methyl and carbendazole, a
phenyl amide-based compound such as metalaxyl, oxadixyl,
ofurase, benalaxyl, furalaxyl and cyprofuram, a sulfenic acid-
based compound such as dichlofiuanid, a copper-based com-
pound such as copper hydroxide and copper oxyquinoline
(oxine-copper), an isoxazole-based compound such as
hydroxyisoxazole, an organic phosphorus-based compound
such as fosetyl-aluminium and tolclofos-methyl, an N-halo-
genothioalkyl-based compound such as captan, captafol and
folpet, a dicarboximide-based compound such as procymi-
done, iprodione and vinchlozolin, a benzanilide-based com-
pound such as thifluzamide, furametpyr, flutolanil and
mepronil, a morpholine-based compound such as fenpropi-
morph and dimethomorph, an organic tin-based compound
such as fenthin hydroxide and fenthin acetate, a cyanopyr-
role-based compound such as fludioxonil and fenpiclonil,
9-membered cyclic dilactone compounds such as aciben-
zolar-S-methyl, isotianil, tiadinil, carpropamid, diclocymet,
fenoxanil, tricyclazole, pyroquilon, ferimzone, fthalide, flu-
azinam, cymoxanil, triforine, pyrifenox, probenazole, fena-
rimol, fenpropidin, pencycuron, cyazofamid, iprovalicarb,
tebufloquin, benthiavalicarb-isopropyl, tolprocarb, valida-
mycin, Kasugamycin, Streptomycin and UK-2As, a com-
pound represented by the following Formula (III), which is
describedin JP-A No. 2009-078991, a compound represented
by the following Formula (IV), which is described in Repub-
lication No. WO08/066148, and a compound represented by
the following Formula (V), which is described in Republica-
tion No. W0O09/028280, or agriculturally and zootechnically
acceptable acid addition salts thereof.

a1
R3

Ry A
|\

R, S o

[in the formula (III), R1 and R2 represent a hydrogen atom
or a haloalkyl group having 1 to 6 carbon atoms and the like
(however, at least one of R1 and R2 represents a haloalkyl
group having 1 to 6 carbon atoms), R3 represents a hydrogen
atom and the like, A represents OR4, SR5, NR6R7 or
NR8NROR10, R4 represents an alkyl group having 8 to 12
carbon atoms and the like, RS represents an alkyl group
having 1 to 12 carbon atoms and the like, R6 and R7 represent
a hydrogen atom or an alkyl group having 8 to 12 carbon
atoms, and R8, R9 and R10 represent a hydrogen atom or an
alkyl group having 1 to 12 carbon atoms and the like]
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av)

[in the formula (IV), R1 and R2 represent a C1 to C6 alkyl
group, an aryl group, a heteroaryl group, or a aralkyl group,

R3 and R4 represent a hydrogen atom, a C1 to C6 alkyl
group, a halogen atom, or a C1 to C6 alkoxy group,

X represents a hydrogen atom, a halogen atom, a C1 to C6
alkyl group, a C2 to C6 alkenyl group, a C2 to C6 alkynyl
group, an aryl group, a heteroaryl group, or a C1 to C6 alkoxy
group,

Y represents a hydrogen atom a halogen atom, a C1 to C6
alkyl group, or a C1 to C 6 alkoxy group, and

n represents 0 to 4, and m represents 0 to 6]

V)
Ry

[in the formula (V), R1 represents an alkyl group and the
like, R2 and R3 each independently represent a hydrogen
atom, a haloalkyl group and the like (however, at least one of
R2 and R3 is a haloalkyl group having 1 to 6 carbon atoms),
A represents —OR4, —SRS5, —NR6R7 or —NR8NRIR 10,
R4 represents an alkyl group having 3 to 12 carbon atoms, RS
represents an alkyl group having 1 to 12 carbon atoms, R6
represents a hydrogen atom, R7 represents an alkyl group
having 5 to 12 carbon atoms, and R8, R9 and R10 each
represent an alkyl group having 3 to 12 carbon atoms and the
like, an alkyl group having 1 to 12 carbon atoms and the like,
a hydrogen atom and the like, an alkyl group having 5 to 12
carbon atoms and the like, and an alkyl group having 1 to 12
carbon atoms, respectively. |

More preferred examples of other fungicides which may be
mixed with the novel iminopyridine derivative represented by
Formula (I) include azoxystrobin, orysastrobin, thifluzamide,
furametpyr, fthalide, probenazole, acibenzolar-S-methyl, tia-
dinil, isotianil, carpropamid, diclocymet, fenoxanil, tricycla-
zole, pyroquilon, ferimzone, tebufloquin, simeconazole, val-
idamycin, kasugamycin and pencycuron, and particularly
preferred examples thereof include probenazole and tebuflo-
quin.

Preferred examples of other pest control agents which may
be mixed with the novel iminopyridine derivatives repre-
sented by Formula (I) also include herbicides such as lipid
synthesis inhibitors, acetolactate synthesis inhibitors, photo-
system inhibitors, protoporphyrinogen IX oxidation inhibi-
tors, bleacher herbicides, amino acid synthesis inhibitors,
dihydropteroate synthetase inhibitors, cell division inhibi-
tors, very-long-chain fatty acid synthesis inhibitors, cellulose
biosynthesis inhibitors, decoupling agents, auxin-like herbi-
cides, auxin transport inhibitors, and the like. Specific
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examples here are alloxydim, alloxydim-sodium, butroxy-
dim, clethodim, clodinafop, clodinafop-propargyl, cycloxy-
dim, cyhalofop, cyhalofop-butyl, diclofop, diclofop-methyl,
fenoxaprop, fenoxaprop-ethyl, fenoxaprop-P, fenoxaprop-P-
ethyl, fluazifop, fluazifop-butyl, fluazifop-P, fluazifop-P-bu-
tyl, haloxyfop, haloxyfop-P-methyl, haloxyfop-P, haloxyfop-
P-methyl ester, metamifop, pinoxaden, profoxydim,
propaquizafop, quizalofop, quizalofop-ethyl, quizalofop-
tefuryl, quizalofop-P, quizalofop-P-ethyl, quizalofop-P-tefu-
ryl, sethoxydim, tepraloxydim, tralkoxydim, benfuresate,
butylate, cycloate, dalapon, dimepiperate, ethyl dipropylth-
iocarbamat (EPTC), esprocarb, ethofumesate, flupropanate,
molinate, orbencarb, pebulate, prosulfocarb, trichloroacetic
acid (TCA), thiobencarb, tiocarbazil, triallate, vernolate, sul-
fonylureas (amidosulfuron, azimsulfuron, bensulfuron, ben-
sulfuron-methyl, chlorimuron, chlorimuron-ethyl, chlorsul-
furon, cinosulfuron, cyclosulfamuron, ethametsulfuron,
ethametsulfuron-methyl, ethoxysulfuron, flazasulfuron, flu-
cetosulfuron, flupyrsulfuron, flupyrsulfuron-methyl-sodium,
foramsulfuron, halosulfuron, halosulfuron-methyl, imazo-
sulfuron, iodosulfuron, iodosulfuron-methyl sodium, mesos-
ulfuron, metazosulfuron, metsulfuron, metsulfuron-methyl,
nicosulfuron, orthosulfamuron, oxasulfuron, primisulfuron,
primisulfuron-methyl, propyrisulfuron, prosulfuron, pyrazo-
sulfuron, pyrazosulfuron-ethyl, rimsulfuron, sulfometuron,
sulfometuron-methyl, sulfosulfuron, thifensulfuron, thifen-
sulfuron-methyl, triasulfuron, tribenuron, tribenuron-methyl,
trifloxysulfuron, triflusulfuron, trifltusulfuron-methyl, and tri-
tosulfuron), imazamethabenz, imazamethabenz-methyl,
imazamox, imazapic, imazapyr, imazaquin, imazethapyr,
triazolopyrimidine herbicides (chloransulam, cloransulam-
methyl, diclosulam, flumetsulam, florasulam, metosulam,
penoxsulam, pyrimisulfan, and pyroxsulam), bispyribac,
bispyribac-sodium, pyribenzoxim, pyriftalid, pyriminobac,
pyriminobac-methyl, pyrithiobac, pyrithiobac-sodium, flu-
carbazone, flucarbazone-sodium, propoxycarbazon, pro-
poxycarbazon-sodium, thiencarbazone, thiencarbazone-me-
thyl, ftriazine herbicides (chlorotriazine, triazinones,
triazindiones, methylthiotriazines, and pyridazinones (for
example, ametryn, atrazine, chloridazone, cyanazine, desm-
etryn, dimethametryn, hexazinone, metribuzin, prometon,
prometryn, propazine, simazin, simetryn, terbumeton, ter-
buthylazin, terbutryn, and trietazin)), arylureas (for example,
chlorobromuron, chlorotoluron, chloroxuron, dimefuron,
diuron, fluometuron, isoproturon, isouron, linuron,
metamitron, methabenzthiazuron, metobenzuron, metoxu-
ron, monolinuron, neburon, siduron, tebuthiuron, and thiadia-
zuron), phenylcarbamate esters (for example, desmedipham,
karbutilat, phenmedipham, and phenmedipham-ethyl), nitrile
herbicides (for example, bromofenoxim, bromoxynil and its
salts and esters, and ioxynil and its salts and esters), uracils
(for example, bromacil, lenacil, and terbacil), bentazon, ben-
tazon-sodium, pyridate, pyridafol, pentanochlor, propanil,
inhibitors of the photosystem (such as diquat, diquat-dibro-
mide, paraquat, paraquatdichloride, and paraquat dimethyl
sulfate), acifluorfen, acifluorfen-sodium, azafenidin, bencar-
bazone, benzfendizone, bifenox, butafenacil, carfentrazone,
carfentrazone-ethyl, chlomethoxyfen, cinidon-ethyl, flua-
zolate, flufenpyr, flufenpyr-ethyl, flumiclorac, flumiclorac-
pentyl, flumioxazin, fluoroglycofen, fluoroglycofen-ethyl,
fluthiacet, fluthiacet-methyl, fomesafen, halosafen, lactofen,
oxadiargyl, ozadiazon, oxyfluorfen, pentoxazone, profluazol,
pyraclonil, pyraflufen, pyraflufen-ethyl, saflufenacil, sulfen-
trazone, thidiazimin, beflubutamid, diflufenican, fluridone,
flurochloridone, flurtamone, norflurazon, pyrazolate, picolin-
afen, aclonifen, amitrole, clomazone, flumeturon, glyphosate
and its salts, bialaphos, bialaphos-sodium, glufosinate, glu-
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fosinate-P, glufosinate-ammonium, asulam, dinitroanilines
(for example, benfluralin, butralin, dinitramine, ethalfluralin,
fluchloralin, oryzalin, pendimethalin, prodiamine, and triflu-
ralin), phosphoramidate herbicides (for example, amipro-
phos, amiprophos-methyl, and butamifos), benzoic acid her-
bicides (for example, chlorthal and chlorthal-dimethyl),
pyridines (for example, dithiopyr and thiazopyr), benzamides
(for example, propyzamide and tebutam), chloroacetamides
(for example, acetochlor, alachlor, butachlor, dimethachlor,
dimethenamid, dimethenamid-P, metazachlor, metolachlor,
metolachlor-S, pethoxamide, pretilachlor, propachlor, prop-
isochlor, and thenylchlor), oxyacetanilides (for example,
flufenacet and mefenacet), acetanilides (for example, diphe-
namide, naproanilide, and napropamide), tetrazolinones (for
example, fentrazamide), anilofos, cafenstrole, fenoxasul-
fone, ipfencarbazone, piperophos, pyroxasulfone, chlorthia-
mid, dichlobenil, flupoxam, isoxaben, dinoseb, dinoterb, 4,6-
dinitro-o-cresol (DNOC) and its salts, 2,4-D and its salts and
esters, 2,4-B and its salts and esters, aminopyralid and its salts
(for example, aminopyralid-tris(2-hydroxypropyl)ammo-
nium) and esters, benazolin, benazolin-ethyl, chloramben
and its salts and esters, clomeprop, clopyralid and its salts and
esters, dicamba and its salts and esters, dichlorprop and its
salts and esters, dichlorprop-P and its salts and esters,
fluroxypyr and its salts and esters, 2-methyl-4-chlorophe-
noxyacetic acid (MCPA) and its salts and esters, MCPA-
thioethyl,  4-(2-methyl-4-chlorophenoxy)butyric  acid
(MCPB) and its salts and esters, mecoprop and its salts and
esters, mecoprop-P and its salts and esters, picloram and its
salts and esters, quinclorac, quinmerac, 2,3,6-trichloroben-
zoic acid (TBA (2,3,6)) and its salts and esters, triclopyr and
its salts and esters, aminocyclopyrachlor and its salts and
esters, diflufenzopyr and its salts, naptalam and its salts, bro-
mobutide, chlorflurenol, chlorflurenol-methyl, cinmethylin,
cumyluron, dalapon, dazomet, difenzoquat, difenzoquat-me-
thyl sulfate, dimethipin, disodium methanearsonate
(DSMA), dymron, endothal and its salts, etobenzanid, flam-
prop, flamprop-isopropyl, flamprop-methyl, flamprop-M-
isopropyl, flamprop-M-methyl, flurenol, flurenol-butyl,
flurprimidol, fosamine, fosamine-ammonium, indanofan,
indaziflam, maleic hydrazide, mefluidide, metam, methiozo-
lin, methyl azide, methyl bromide, methyl-dymron, methyl
iodide, MSMA,, oleic acid, oxaziclomefone, pelargonic acid,
pyributicarb, quinoclamine, triaziflam, tridiphane, and
6-chloro-3-(2-cyclopropyl-6-methylphenoxy)-4-pyridazinol
(CAS 499223-49-3) and its salts and esters.

Control agents for animal parasitic pests which may be
mixed with the novel iminopyridine derivatives represented
by Formula (I) can be exemplified by organophosphate ester
compounds, carbamate-based compounds, nereistoxin
derivatives, organochlorine compounds, pyrethroid-based
compounds, benzoyl urea-based compounds, juvenile hor-
mone-like compounds, molting hormone-like compounds,
neonicotinoid-based compounds, sodium channel blockers
for nerve cells, insecticidal macrocyclic lactones, y-aminobu-
tyric acid (GABA) antagonists, ryanodine receptor agonistic
compounds, insecticidal ureas, and the like. More preferred
specific examples include organophosphate esters such as
dichlorvos, EPN, fenitrothion, fenamifos, prothiofos, pro-
fenofos, pyraclofos, chlorpyrifos-methyl, diazinon, trichlor-
fon, tetrachlorvinphos, bromofenofos, cythioate, and
fenthion; carbamate-based compounds such as methomyl,
thiodicarb, aldicarb, oxamyl, propoxur, carbaryl, fenobucarb,
ethiofencarb, fenothiocarb, pirimicarb, carbofuran, and ben-
furacarb; nereistoxin derivatives such as cartap and thiocy-
clam; organochlorine compounds such as dicofol and tetradi-
fon; pyrethroid-based compounds such as allethrin, ded-T
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allethrin, dl*d-T80 allethrin, pyrethrins, phenothrin, flu-
methrin, cyfluthrin, d*d-T80 prarethrin, phthalthrin, trans-
fluthrin, resmethrin, cyphenothrin, pyrethrum extract, syn-
epirin 222, synepirin 500, permethrin, tefluthrin,
cypermethrin, deltamethrin, cyhalothrin, fenvalerate, fluvali-
nate, ethofenprox, and silafluofen; benzoyl urea-based com-
pounds such as diflubenzuron, teflubenzuron, flufenoxuron,
chlorfluazuron, and lufenuron; juvenile hormone-like com-
pounds such as methoprene; molting hormone-like com-
pounds such as chromafenozide; and other compounds such
as amitraz, chlordimeform, fipronil, etoxazole, imidacloprid,
clothianidin, thiamethoxam, acetamiprid, nitenpyram, thia-
cloprid, dinotefuran, spirodiclofen, pyriproxyfen, indoxac-
arb, spinosad, spinetoram, avermectin, milbemycin, metatlu-
mizone, pyrafluprole,  pyriprole,  hydramethylnon,
triazamate, sulfoxaflor, flupyradifurone, ivermectin, sel-
amectin, moxidectin, doramectin, eprinomectin, milbemycin
oxim, diethylcarbamazine citrate, deet, metoxadiazon, cyro-
mazine, triflumuron, star anise oil, triclabendazole, flubenda-
zole, fenbendazole, antimony sodium gluconate, levamisole
hydrochloride, bithionol, dichlorofen, phenothiazine, pipera-
zine carbon bisulfide, piperazine phosphate, piperazine adi-
pate, piperazine citrate, melarsomine dihydrochloride, mety-
ridine, santonin, pyrantel pamoate, pyrantel, praziquantel,
febantel, emodepside, derquantel, monopantel, emamectin
benzoate, cycloxaprid, and a compound represented by the
following Formula (VI) or agriculturally and zootechnically
acceptable acid addition salts thereof. Examples of those acid
addition salts include hydrochloride, nitrate, sulfate, phos-
phate, or acetate and the like.

More preferred examples are flumethrin, permethrin,
fipronyl, pyriprol, imidacloprid, thiamethoxam, acetamiprid,
dinotefuran, amitraz, metaflumizon, pyriproxyfen, feni-
trothion, lufenuron, ethoxazol, spinosad, spinetoram,
emodepside, emamectin benzoate, ivermectin, selamectin,
moxidectin, doramectin, eprinomectin, derquantel, and
monopantel.

Particularly preferred examples include amitraz and the
like.

When the pest control composition is a pest control agent
for agricultural and horticultural, particularly preferred
examples for the present invention are pest control composi-
tions in which the novel iminopyridine derivative represented
by Formula (1) is at least one compound selected from N-[1-
((6-chloropyridin-3-yl)methyl)pyridin-2(1H)-ylidene]-2,2,
2-trifluoroacetamide (Compound P212), N-[1-((6-chloropy-
ridin-3-yl)methyl)pyridin-2(1H)-ylidene]-2,2,2-
trifluoroethanethioamide (compound 1-20), or N-[1-((6-
chloropyridin-3-yl)methyl)pyridin-2(1H)-ylidene]-2,2,2-
trifluoro-N'-isopropylacetimidamide (compound 1-45), and
the other pest control agent includes at least one insecticide or
fungicide selected from acetamiprid, imidacloprid, clothiani-
din, dinotefuran, thiacloprid, fipronil, thiamethoxam,
pymetrozine, flonicamid, spinosad, cyantraniliprole, chlo-
ranthraniliprole, ethofenprox, silafluofen, ethiprole, sulfoxa-
flor, flupyradifurone, flometoquin, emamectin benzoate,
cycloxaprid, 1-((6-chloropyridin-3-yl)methyl)-4-ox0-3-phe-
nyl-4H-pyrido[1,2-a]pyrimidin-1-ium-2-olate, and afidopy-
ropen, orysastrobin, thifluzamide, furametpyr, fthalide,
probenazole, acibenzolar-S-methyl, tiadinil, isotianil, car-
propamid, diclocymet, fenoxanil, tricyclazole, pyroquilon,
ferimzone, tebufloquin, azoxystrobin, simeconazole, valida-
mycin, thifluzamide, furametpyr, and pencycuron.

The pest control composition of the present invention may
be prepared using the novel iminopyridine derivative repre-
sented by Formula (I), other insecticides, fungicides, herbi-
cides, or control agents for animal parasites, and an agricul-
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turally and zootechnically acceptable carrier (solid carrier,
liquid carrier, gaseous carrier, surfactant, dispersant, and
other preparation adjuvants).

(Specific Examples of Pesticide Preparations)

When the pest control composition of the present invention
is a pest control agent for agricultural and horticultural, the
composition is usually mixed with an agriculturally and hor-
ticulturally acceptable carrier (solid carrier, liquid carrier,
gaseous carrier, surfactant, dispersant and other adjuvants for
preparation to be provided in any formulation form of emul-
sifiable concentrates, liquid formulations, suspensions, wet-
table powders, flowables, dust, granules, tablets, oils, aero-
sols, fumigants and the like.

Examples of the solid carrier include talc, bentonite, clay,
kaolin, diatomaceous earth, vermiculite, white carbon, cal-
cium carbonate and the like.

Examples of the liquid carrier include alcohols such as
methanol, n-hexanol and ethylene glycol, ketones such as
acetone, methyl ethyl ketone and cyclohexanone, aliphatic
hydrocarbons such as n-hexane, kerosene and lamp oil, aro-
matic hydrocarbons such as toluene, xylene and methyl naph-
thalene, ethers such as diethyl ether, dioxane and tetrahydro-
furan, esters such as ethyl acetate, nitriles such as acetonitrile
and isobutyl nitrile, acid amides such as dimethylformamide
and dimethylacetamide, vegetable oils such as soybean oil
and cottonseed oil, dimethyl sulfoxide, water and the like.

Further, examples of the gaseous carrier include LPG, air,
nitrogen, carbonic acid gas, dimethyl ether and the like.

As the surfactant or dispersant for emulsification, disper-
sion, spreading and the like, it is possible to use, for example,
alkylsulfate esters, alkyl (aryl) sulfonates, polyoxyalkylene
alkyl (aryl) ethers, polyhydricalcohol esters, lignin sulfonates
or the like.

In addition, as the adjuvant for improving the properties of
the preparation, it is possible to use, for example, carboxym-
ethylcellulose, gum arabic, polyethylene glycol, calcium
stearate or the like.

The aforementioned solid carriers, liquid carriers, gaseous
carriers, surfactants, dispersants and adjuvants may be used
either alone or in combination, if necessary.

The content of active ingredients in the preparation is not
particularly limited, but is usually in the range of 1 to 75% by
weight for the emulsifiable concentrate, 0.3 to 25% by weight
for the dust, 1 to 90% by weight for the wettable powder, and
0.5 to 10% by weight for the granular formulation.

The novel iminopyridine derivatives represented by For-
mula (I), a preparation including the same and a mixed for-
mulation of other pest control agents with the same may be
applied to pest insects, plants, plant propagation materials
(for example, seeds, plant leaves and stems, roots, soil, water
surface and materials for cultivation), rooms which require
disturbing the invasion of pests and the like. The application
thereof may be performed before and after the invasion of
pests.

A pest control agent including at least one of the novel
iminopyridine derivatives represented by Formula (I) may
also be applied to genetically-modified crops.

In a preferred aspect thereof, examples of a pest control
composition further including an agriculturally and horticul-
turally acceptable carrier include:

(1) a wettable powder composition containing 0.1 to 80%
by weight of the novel iminopyridine derivative represented
by Formula (I), 0.1 to 80% by weight of an insecticide as
another pest control agent, 0.6 to 30% by weight of a wetting
agent and a dispersant, and 20 to 95% by weight of an
extender,
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(2) a water dispersible granule composition containing 0.1
to 80% by weight of the novel iminopyridine derivative rep-
resented by Formula (1), 0.1 to 80% by weight of an insecti-
cide as another pest control agent, 0.6 to 30% by weight of a
wetting agent, a dispersant and a binder, and 20 to 95% by
weight of an extender,

(3) a flowable composition containing 0.1 to 80% by
weight of the novel iminopyridine derivative represented by
Formula (I), 0.1 to 80% by weight of an insecticide as another
pest control agent, 5 to 40% by weight of a dispersant, a
thickener, an antifreeze, an antiseptic and an antifoaming
agent, and 20 to 94% by weight of water,

(4) an emulsifiable concentrate composition containing 0.1
to 80% by weight of the novel iminopyridine derivative rep-
resented by Formula (1), 0.1 to 80% by weight of an insecti-
cide as another pest control agent, 1 to 30% by weight of an
emulsifier and an emulsion stabilizer, and 20 to 97% by
weight of an organic solvent,

(5) a dust composition containing 0.1 to 80% by weight of
the novel iminopyridine derivative represented by Formula
(D, 0.1 to 80% by weight of an insecticide as another pest
control agent, and 70 to 99.8% by weight of an extender,

(6) a low drift dust composition containing 0.1 to 80% by
weight of the novel iminopyridine derivative represented by
Formula (I), 0.1 to 80% by weight of an insecticide as another
pest control agent, and 70 to 99.8% by weight of an extender,

(7) a microgranule fine composition containing 0.1 to 80%
by weight of the novel iminopyridine derivative represented
by Formula (I), 0.1 to 80% by weight of an insecticide as
another pest control agent, 0.2 to 10% by weight of a solvent
or binder, and 70 to 99.6% by weight of an extender,

(8) a granule composition containing 0.1 to 80% by weight
of'the novel iminopyridine derivative represented by Formula
(D, 0.1 to 80% by weight of an insecticide as another pest
control agent, 0.5 to 30% by weight of a granulation auxiliary
(surfactant) and a binder, and 20 to 98% by weight of an
extender, and

(9) a microcapsule composition containing 0.1 to 80% by
weight of the novel iminopyridine derivative represented by
Formula (I), 0.1 to 80% by weight of an insecticide as another
pest control agent, 1 to 50% by weight of a covering agent, an
emulsifier, a dispersant and an antiseptic, and 20 to 98% by
weight of water. Preferably, examples thereof include com-
positions of (2), (3), (6) and (8).

(Specific Examples of Formulations for Animals)

When the pest control agent of the present invention is a
control agent for animal parasitic pests, the agent is provided
in the form of liquid formulations, emulsifiable concentrates,
liquid drops, sprays, foam preparations, granules, fine gran-
ules, dust, capsules, pills, tablets, chewable formulations,
injections, suppositories, creams, shampoos, rinses, resin
agents, fumigants, poison baits and the like, and is particu-
larly preferably provided in the form of liquid formulations
and liquid drops. These forms can be prepared using the
following pharmaceutically acceptable carriers.

The liquid formulation may also be blended with a typical
adjuvant for preparation, such as an emulsifier, a dispersant, a
spreading agent, a wetting agent, a suspending agent, a pre-
servative and a propellant, and may also be blended with a
typical film former. As the surfactant for emulsification, dis-
persion, spreading and the like, it is possible to use, for
example, soaps, polyoxyalkylene alkyl (aryl) ethers, poly-
oxyethylene alkyl aryl ethers, polyoxyethylene fatty acid
ester, higher alcohols, alkyl aryl sulfonates and the like.
Examples of dispersants include casein, gelatin, polysaccha-
rides, lignin derivatives, saccharides, synthetic water soluble
polymers and the like. Examples of spreading-wetting agents
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include glycerin, polyethylene glycol and the like. Examples
of suspending agents include casein, gelatin, hydroxypropy-
Icellulose, gum arabic and the like, and examples of stabiliz-
ers include phenolic antioxidants (BHT, BHA and the like),
amine antioxidants (diphenylamine and the like), organic
sulfur antioxidants and the like. Examples of preservatives
include methyl p-oxybenzoate, ethyl p-oxybenzoate, propyl
p-oxybenzoate, butyl p-oxybenzoate and the like. The afore-
mentioned carriers, surfactants, dispersants and adjuvants
may be used either alone or in combination, if necessary.
Furthermore, perfumes, synergists and the like may also be
incorporated. The suitable content of the active ingredients in
the pest control agent of the present invention is usually 1 to
75% by weight for the liquid formulation.

Examples of carriers used for the preparation of creams
include non-volatile hydrocarbons (liquid paraffin and the
like), lanolin hydrogenated fats and oils, higher fatty acids,
fatty acid esters, animal and vegetable oils, silicone oils,
water and the like. Further, emulsifiers, humectants, antioxi-
dants, perfumes, borax and ultraviolet absorbers may also be
used either alone or in combination, if necessary. Examples of
emulsifiers include fatty acid sorbitan, polyoxyethylene alkyl
ethers, and fatty acid polyoxyethylene and the like. The suit-
able content of the active ingredients in the pest control agent
of'the present invention is usually 0.5 to 75% by weight for the
cream.

The capsules, pills or tablets may be used such that the
active ingredients in the composition of the present invention
are mixed with a carrier such as starch, lactose or talc, a
disintegrator and/or a binder, such as magnesium stearate is
added thereto, and, if necessary, the mixture is tableted.

Carriers for the preparation of injections need to be pre-
pared as an aseptic solution, but the solution may contain
other substances, for example, a salt or glucose enough to
isotonicate the solution with blood. As available carriers,
“injections need to be prepared as an aseptic solution. For
injections, the solution may contain, for example, a salt or
glucose enough to isotonicate the solution with blood.
Examples of available carriers for the preparation of injec-
tions include esters such as fatty acid derivatives of glyceride,
benzyl benzoate, isopropyl myristate and propylene glycol,
and organic solvents such as N-methylpyrrolidone and glyc-
erol formal. The content of the active ingredients in the pest
control agent of the present invention is usually 0.01 to 10%
by weight for the injection.

Examples of carriers for the preparation of resin agents
include vinyl chloride polymers, polyurethane and the like.
Plasticizers such as phthalic acid esters, adipic acid esters and
stearic acid may be added to these bases, if necessary. After
the active ingredients are kneaded into the base, the kneaded
product may be molded by injection molding, extrusion
molding, press molding and the like. In addition, the molded
product may also be properly subjected to processes such as
molding or cutting to form an ear tag for animals or insecti-
cidal collar for animals.

Examples of carriers for toxic baits include bait substances
and attraction substances (farina such as wheat flour and corn
flour, starch such as corn starch and potato starch, saccharides
such as granulated sugar, malt sugar and honey, food flavors
such as glycerin, onion flavor and milk flavor, animal powders
such as pupal powder and fish powder, various pheromones
and the like). The suitable content of the active ingredients in
the pest control agent of the present invention is usually
0.0001 to 90% by weight for the toxic bait.

The pest control composition according to the present
invention may be used such that a preparation form prepared
by independently including at least one of the novel iminopy-
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ridine derivative represented by Formula (I) as the active
ingredient in the composition, or acid addition salts thereof
and at least one of other pest control agents alone is formu-
lated and these ingredients when used are mixed on the spot.

Therefore, according to another aspect of the present
invention, there is provided a combined product prepared by
including at least one of the novel iminopyridine derivative
represented by Formula (I) as the active ingredient or acid
addition salts thereof and at least one of other pest control
agents.

According to another preferred aspect of the present inven-
tion, in the combined product, the novel iminopyridine
derivative represented by Formula (I) or acid addition salts
thereof is provided as a first composition prepared by includ-
ing the same as active ingredients, and other pest control
agents is provided as a second composition prepared by
including the same as active ingredients. In this case, the first
composition and the second composition may be any formu-
lation form which uses appropriate carriers or adjuvants in
combination thereof in the same manner as in the case of the
aforementioned pest control composition. The combined
product may be provided in the form of a pharmaceutical set.

According to still another aspect of the present invention,
there is provided a method for protecting useful plants or
animals from pests, including: simultaneously or indepen-
dently (preferably, each ingredient simultaneously) applying
at least one of the novel iminopyridine derivative represented
by Formula (I), enantiomers thereof, mixtures thereof or acid
addition salts thereof as an active ingredient and at least one
of other pest control agents to a region to be treated.

In the method, “simultaneously” applying also includes
mixing at least one of the novel iminopyridine derivative
represented by Formula (I) or acid addition salts thereof and
at least one of other pest control agents before being applied
to a region to be treated, and applying the mixture thereto.
“Independently” applying includes, without mixing these
ingredients in advance, applying the novel iminopyridine
derivative represented by Formula (I) or acid addition salts
thereof earlier than the other ingredients, or applying the
novel iminopyridine derivative represented by Formula (I) or
acid addition salts thereof later than the other ingredients.

According to still another preferred aspect of the present
invention,

there is provided a method for protecting useful plants or
animals from pests, including: applying

(1) afirst composition prepared by including at least one of
the novel iminopyridine derivative represented by Formula
(D or acid addition salts thereof as an active ingredient, and

(2)asecond composition prepared by including at least one
of other pest control agents as an active ingredient
to a region to be treated.

According to yet another aspect of the present invention,
there is provided a method for protecting useful plants from
pests, including: applying the composition or combined prod-
uct of the present invention as it is or diluted to pests, useful
plants, seeds of useful plants, soil, cultivation carriers or
animals as a target, and preferably to useful plants, soil or
animals.

According to still yet another aspect of the present inven-
tion, there is provided a use of the composition or combined
product of the present invention in order to protect useful
plants or animals from pests.

Furthermore, preferred examples of the method for apply-
ing the composition or combined product of the present
invention to pests, useful plants, seeds of useful plants, soil or
cultivation carriers as a target include spray treatment, water
surface treatment, soil treatment (mixing, irrigation and the

10

25

30

40

45

50

122

like), nursery box treatment, surface treatment (application,
dust coating and covering) or fumigation treatment (treat-
ment in enclosed space, such as covering soil with a polyfilm
after soil injection) and the like, and more preferred examples
include water surface treatment, soil treatment, nursery box
treatment or surface treatment.

The throughput in the case of application to plants by spray
treatment is 0.1 g to 10 kg per 10 ares of cultivated land and
preferably 1 g to 1 kg, as an amount of active ingredients of
the composition of the present invention.

Further, examples of a method for treating seeds, roots,
tubers, bulbs or rhizomes of plants include a dipping method,
a dust coating method, a smearing method, a spraying
method, a pelleting method, a coating method and a fumigat-
ing method for the seed. The dipping method is a method in
which seeds are dipped in a liquid chemical solution, and the
dust coating method is classified into a dry dust coating
method in which a granular chemical is adhered onto dry
seeds, and a wet dust coating method in which a powdery
chemical is adhered onto seeds which have been slightly
soaked in water. In addition, the smearing method is a method
in which a suspended chemical is applied on the surface of
seeds within a mixer and the spraying method is a method in
which a suspended chemical is sprayed onto the surface of
seeds. Furthermore, the pelleting method is a method in
which a chemical is mixed with a filler and treated when seeds
are pelleted together with the filler to form pellets having
certain size and shape, the coating method is a method in
which a chemical-containing film is coated onto seeds, and
the fumigating method is a method in which seeds are steril-
ized with a chemical which has been gasified within a her-
metically sealed container.

Examples of the preferred treatment method of the com-
position of the present invention include a dipping method, a
dust coating method, a smearing method, a spraying method,
a pelleting method and a coating method.

Further, the composition of the present invention may also
be used to, in addition to seeds, germinated plants which are
transplanted after germination or after budding from soil, and
embryo plants. These plants may be protected by the treat-
ment of the whole or a part thereof by dipping before trans-
plantation.

The throughput in the case of application to seeds of plants
is not particularly limited, but preferably 1 g to 10 kg and
more preferably 100 g to 1 kg per 100 kg of seeds, as an
amount of active ingredients of the composition of the present
invention.

In addition, the method for application of the composition
of'the present invention to soil is not particularly limited, but
preferred application methods are as follows.

Examples of the method include a method in which gran-
ules including the composition of the present invention are
applied into soil or on soil. Particularly preferred soil appli-
cation methods include spraying, stripe application, groove
application, and planting hole application.

Furthermore, application by irrigating soil with a solution
prepared by emulsifying or dissolving the composition of the
present invention in water is also a preferred soil application
method.

Besides these methods, examples of preferred soil appli-
cation methods include application into a nutrient solution in
nutrient solution culture systems such as solid medium cul-
ture, for example, hydroponic culture, sand culture, NFT
(nutrient film technique), rock wool culture and the like for
the production of vegetables and flowering plants, or appli-
cation into a nursery box for paddy rice seedling (mixing with
bed soil and the like). The compound of the present invention
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may be applied directly to artificial culture soil including
vermiculite and a solid medium including an artificial mat for
growing seedling.

The throughput of the composition of the present invention
into water surface, a nursery box or soil is not particularly
limited, but is 0.1 g to 10 kg of preferably active ingredients
per 10 ares of cultivated land and preferably 1 g to 1 kg.
Further, as the method for applying the composition or com-
bined product of the present invention to an applied organism,
it is possible to control pests by administering the pest control
composition of the present invention into the applied organ-
ism either orally or by injection, wholly or partly administer-
ing the composition into the body surface of an applied ani-
mal, or mounting the pest control agent formulated into a
resin preparation or sheet preparation on the applied organ-
ism. In addition, it is also possible to control pests by covering
places in which the invasion, parasitism and movement of
pests are expected with the pest control composition of the
present invention.

The pest control composition of the present invention may
be used as it is, but may be diluted with water, liquid carriers,
commercially available shampoos, rinses, baits, breed cage
bottoms and the like and applied in some cases. When the pest
control composition of the present invention is diluted with a
dilution liquid (water) such as an emulsifiable concentrate, a
flowable and a wettable powder and used, the amount is not
particularly limited, but, preferably, the composition is
applied by diluting the composition in water and spraying the
mixture such that the concentration of active ingredients is 10
to 10,000 ppm. Furthermore, when the pest control compo-
sition of the present invention is administered to a target
organism, the administration amount thereof is not particu-
larly limited, but when the composition is percutaneously
applied, the amount of the composition is preferably in a
range from 0.01 to 500 mg per 1 kg of the body weight of the
target organism. When the composition is orally adminis-
tered, the amount of the composition is in a range from 0.01
to 100 mg per 1 kg of the body weight of the target organism.
When a resin preparation is mounted on the target organism,
the amount of the composition contained in the resin prepa-
ration is preferably in a range from 0.01 to 50% by weight per
weight of the resin preparation.

EXAMPLES

Hereinafter, the present invention will be specifically
described with reference to Examples, but the present inven-
tion is not limited to the Examples.

Synthetic Example P1

N-[1-((6-chloropyridin-3-yl)methyl)pyridin-2(1H)-
ylidene]-2,2,2-trifluoroacetamide (Compound P212)

(1) 25 g (270 mmol) of 2-aminopyridine was dissolved in
200 ml of anhydrous dichloromethane, 41 ml (30 g, 300
mmol) of triethylamine was added thereto, and the mixture
was cooled to 0° C. 38 ml (57 g, 270 mmol) of anhydrous
trifluoroacetic acid was added dropwise thereto over 15 min-
utes, and the resulting mixture was stirred at room tempera-
ture for 2 hours. After the reaction was completed, the reac-
tion solution was injected into about 100 ml of iced water, and
the mixture was stirred for 10 minutes. The mixture was
transferred to a separatory funnel to perform liquid separa-
tion, and the organic layer was washed twice with 150 ml of
water and twice with 150 ml of a 1% HCI aqueous solution,
dried over anhydrous magnesium sulfate and concentrated
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under reduced pressure to obtain 36 g (yield 71%) of 2,2,2-
trifluoro-N-(pyridin-2(1H)-ylidene)acetamide.

1H-NMR (CDCI3, §, ppm): 7.20 (1H, ddd), 7.83 (1H, td),
8.20 (1H, d), 8.35 (1H, d), 10.07 (1H, brs)

13C-NMR (CDCI3, §, ppm): 115.3, 115.5 (q), 121.6,
139.1, 147.9, 149.5, 155.3 (@)

MS: m/z=191 (M+H)

(2) 20 g (126 mmol) of 2-chloro-5-chloromethyl pyridine
was dissolved in 200 ml of anhydrous acetonitrile, 24 g (126
mmol) of 2,2 2-triffuoro-N-(pyridin-2(1H)-ylidene)aceta-
mide obtained by the above-described method and 21 g (151
mmol) of potassium carbonate were added thereto, and the
resulting mixture was heated and refluxed for 6 hours, and
then stirred at room temperature for 10 hours. After the reac-
tion was completed, the reaction solution was filtered and the
liquid was concentrated under reduced pressure. Diethyl
ether was added thereto for crystallization, and the crystals
thus obtained were collected and washed well with diethyl
ether and water. The crystals thus obtained were dried under
reduced pressure at 60° C. for 1 hour to obtain the subject
material. Amount obtained 26 g (yield 66%).

1H-NMR (CDCI3, 3, ppm): 5.57 (2H, s), 6.92 (1H, td),
7.31(1H, d), 7.80 (1H, td), 7.87 (1H, dd), 7.99 (1H, dd), 8.48
(2H, m)

13C-NMR (CDCI3, 3, ppm): 53.8, 115.5,117.2 (q), 122.1,
1247, 130.0, 139.2, 140.0, 142.5, 149.7,151.8, 158.9, 163.5

@

MS: m/z=316 (M+H)

(3) Powder X-ray crystal analysis

In the powder X-ray diffraction, measurement was per-
formed under the following conditions.

Device name: RINT-2200 (Rigaku Corporation)

X-ray: Cu-Ka (40 kV, 20 mA)

Scanning range: 4 to 400, sampling width: 0.02° and scan-
ning rate: 1°/min

The results are as follows.

Diffraction angle (20) 8.7°, 14.2°, 17.5°, 18.3°, 19.8°,
22.4°,30.9° and 35.3°

(4) Differential Scanning Calorimetry (DSC)

In the differential scanning calorimetry, measurement was
performed under the following conditions.

Device name: DSC-60

Sample cell: aluminum

Temperature range: 50° C. to 250° C. (heating rate: 10°
C./min)

As a result, the melting point was observed at 155° C. to
158° C.

Another Method of Synthetic Example P1

3.00 g (18.6 mmol) of 2-chloro-5-chloromethyl pyridine
was dissolved in 20 ml of anhydrous DMEF, 1.75 g (18.6
mmol) of 2-aminopyridine was added thereto, and the result-
ing mixture was stirred at 80° C. for 8 hours and at room
temperature for 5 hours. After the reaction was completed,
DMF was distilled off under reduced pressure, acetonitrile
was added thereto to precipitate a solid, and the solid was
collected, washed well with acetonitrile and dried to obtain
2.07 g (yield 44%) of 1-[(6-chloropyridin-3-yl)methyl]|pyri-
din-2(1H)-imine hydrochloride.

1H-NMR (DMSO-d6, 8, ppm): 5.65 (2H, s), 6.96 (1H, 1),
7.23 (1H, m), 7.57 (1H, d), 7.80 (1H, m), 7.91 (1H, m), 8.28
(1H, m), 8.49 (1H, d), 9.13 (2H, brs)

50 mg (0.20 mmol) of the 1-[(6-chloropyridin-3-yl)me-
thyl]pyridin-2(1H)-imine hydrochloride obtained by the
above-described method was dissolved in 5 ml of anhydrous
dichloromethane, 122 mg (1.00 mmol) of DMAP and 50 mg
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(0.24 mmol) of anhydrous trifluoroacetic acid were added
thereto in sequence under ice cold conditions, and the result-
ing mixture was stirred at room temperature for 1 hour. After
the reaction was completed, the reaction solution was diluted
with dichloromethane, washed with 1% hydrochloric acid,
and then dried over anhydrous magnesium sulfate. Dichlo-
romethane was distilled off under reduced pressure to obtain
the subject material. Amount obtained 42 mg (yield 67%).
NMR was the same as that of the above-described method.

Synthetic Example P2

2,2-dibromo-N-[1-((6-chloropyridin-3-yl)methyl)
pyridin-2(1H)-ylidene]-acetamide (Compound P241)

200 mg (0.78 mmol) of the 1-[(6-chloropyridin-3-yl)me-
thyl]pyridin-2(1H)-imine hydrochloride obtained by the
method described in another method of Synthetic Example
P1,238 mg (1.95 mmol) of DMAP and 224 mg (1.17 mmol)
of EDC-HCI were dissolved in 10 ml of anhydrous dichlo-
romethane, 101 pl (202 mg, 1.17 mmol) of dibromoacetic
acid was added thereto, and the resulting mixture was stirred
at room temperature overnight. After the reaction was com-
pleted, the reaction solution was diluted with dichlo-
romethane, washed once with water and twice with a 1% HCI
aqueous solution, and then dried over anhydrous magnesium
sulfate and concentrated under reduced pressure to obtain the
subject material. Amount obtained 50 mg (yield 15%)

1H-NMR (CDCI3, 9, ppm): 5.56 (2H, s), 5.99 (1H, 5), 6.78
(1H, td), 7.33 (1H, d), 7.69 (1H, td), 7.76 (1H, dd), 7.93 (1H,
dd), 8.39 (1H, d), 8.50 (1H, d)

13C-NMR (CDCI3, 9, ppm): 44.6, 53.1, 113.7, 121.9,
124.8,130.1, 138.2,139.7, 141.2, 149.5,152.0, 159.4, 172.2

MS: m/z=418 (M+H)

Synthetic Example P3

N-[1-((6-chloro-5-fluoropyridin-3-yl)methyl)pyri-
din-2(1H)-ylidene]-2,2,2-trifluoroacetamide (Com-
pound P227)

4.00 g (27.6 mmol) of 2-chloro-3-fluoro-5-methyl pyridine
was dissolved in 80 ml of carbon tetrachloride, 7.37 g (41.4
mmol) of N-bromosuccinimide and 20 mg of benzoyl perox-
ide were added thereto, and the resulting mixture was heated
and refluxed overnight. After the reaction was completed, the
reaction solution was returned to room temperature, concen-
trated under reduced pressure and purified by silica gel col-
umn chromatography (hexane:ethyl acetate=19:1) to obtain
3.06 g (yield 51%) of 5-(bromomethyl)-2-chloro-3-fluoropy-
ridine.

1H-NMR (CDCI3, d, ppm): 4.45 (2H, s), 7.54 (1H, dd),
8.23 (1H, s)

50 mg (0.22 mmol) of the 5-(bromomethyl)-2-chloro-3-
fluoropyridine obtained by the aforementioned method was
dissolved in 5 ml of anhydrous acetonitrile, 42 mg (0.22
mmol) of 2,2,2-trifluoro-N-(pyridin-2(1H)-ylidene)acetoa-
mide obtained by the method described in (1) of Reference
Example 1 and 36 mg (0.26 mmol) of potassium carbonate
were added thereto in sequence, and the resulting mixture was
heated and refluxed for 7 hours. After the reaction was com-
pleted, the reaction solution was returned to room tempera-
ture to filter insoluble materials, and the filtrate was concen-
trated under reduced pressure. Diethyl ether was added
thereto to precipitate a solid, and thus the solid was collected,
washed with diethyl ether, and then dried under reduced
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pressure in a desiccator to obtain the subject material.
Amount obtained 29 mg (yield 40%).
1H-NMR (CDCI3, 3, ppm): 5.54 (2H, s), 6.89 (1H, td),
7.76 (1H, dd), 7.80 (1H, td), 7.85 (1H, d), 8.29 (1H, d), 8.57
(1H, d)
MS: m/z=334 (M+H)

Synthetic Example P4

N-[1-((6-fluoropyridin-3-yl)methyl)pyridin-2(1H)-
ylidene]-2,2,2-trifluoroacetamide (Compound P229)

500 mg (4.50 mmol) of 2-fluoro-5-methyl pyridine was
dissolved in 50 ml of carbon tetrachloride, 1.20 g (6.76 mmol)
of N-bromosuccinimide and 20 mg of benzoyl peroxide were
added thereto, and the resulting mixture was heated and
refluxed for 2.5 hours. After the reaction was completed, the
reaction solution was returned to room temperature, and the
solvent was distilled off under reduced pressure and purified
by silica gel column chromatography (hexane:ethyl
acetate=19:1) to obtain 300 mg (yield 35%) of 5-bromom-
ethyl-2-fluoropyridine.

57 mg (0.30 mmol) of the 5-bromomethyl-2-fluoropyri-
dine obtained by the aforementioned method was dissolved in
10 ml of anhydrous acetonitrile, 57 mg (0.30 mmol) of 2,2,
2-trifluoro-N-(pyridin-2(1H)-ylidene)acetoamide  synthe-
sized by the method described in (1) of Synthetic Example P1
and 69 mg (0.50 mmol) of potassium carbonate were added
thereto in sequence, and the resulting mixture was heated and
refluxed for 6 hours. After the reaction was completed, the
reaction solution was returned to room temperature to filter
insoluble materials, and the filtrate was concentrated under
reduced pressure. The filtrate was purified by silica gel col-
umn chromatography (hexane:ethyl acetate=1:1—3:1) to
obtain the subject material. Amount obtained 21 mg (yield
23%).

1H-NMR (CDCI3, 3, ppm): 5.56 (2H, s), 6.89 (1H, td),
6.94 (1H, d), 7.79 (1H, td), 7.87 (1H, d), 8.03 (1H, m), 8.31
(1H, s), 8.54 (1H, d)

MS: m/z=300 (M+H)

Synthetic Example P5

N-[1-((6-bromopyridin-3-yl)methyl)pyridin-2(1H)-
ylidene]-2,2,2-trifluoroacetamide (Compound P231)

500 mg (2.92 mmol) of 2-bromo-5-methylpyridine was
dissolved in 15 ml of carbon tetrachloride, 623 mg (3.50
mmol) of N-bromosuccinimide and 10 mg of benzoyl perox-
ide were added thereto, and the resulting mixture was heated
and refluxed for 19 hours. After the reaction was completed,
the reaction solution was returned to room temperature, con-
centrated under reduced pressure and purified by silica gel
column chromatography (hexane:ethyl acetate=19:1) to
obtain 143 mg (yield 20%) of 2-bromo-5-bromomethylpyri-
dine.

1H-NMR (CDCI3, 9, ppm): 4.42 (2H, s), 7.47 (1H, d), 7.59
(1H, dd), 8.38 (1H, d)

70 mg (0.28 mmol) of the 2-bromo-5-bromomethylpyri-
dine obtained by the aforementioned method was dissolved in
10 ml of anhydrous acetonitrile, 54 mg (0.28 mmol) of 2,2,
2-trifluoro-N-(pyridin-2(1H)-ylidene)acetoamide  synthe-
sized by the method described in (1) of Synthetic Example P1
and 46 mg (0.34 mmol) of potassium carbonate were added
thereto in sequence, and the resulting mixture was heated and
refluxed for 6 hours. After the reaction was completed, the
reaction solution was returned to room temperature to filter
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insoluble materials, and the filtrate was concentrated under
reduced pressure. Diethyl ether was added thereto to precipi-
tate a solid, and thus the solid was collected, washed with
diethyl ether, and then dried under reduced pressure in a
desiccator to obtain the subject material. Amount obtained 81
mg (yield 82%).

1H-NMR (CDCI3, 9, ppm): 5.52 (2H, s), 6.88 (1H, t), 7.48
(1H, d),7.78 (2H, m), 7.84 (1H, d), 8.44 (1H, d), 8.53 (1H, d)

MS: m/z=360 (M+H)

Synthetic Example P6

2-chloro-N-[ 1-((6-chloropyridin-3-yl)methyl)pyri-
din-2(1H)-ylidene]-acetamide (Compound P236)

70 mg (0.27 mmol) of the 1-[(6-chloropyridin-3-yl)me-
thyl]pyridin-2(1H)-imine hydrochloride obtained by the
method described in another method of Synthetic Example
P1 was dissolved in 4 ml of anhydrous dichloromethane, 82
mg (0.67 mmol) of DMAP, 25 mg (0.27 mmol) of chloroace-
tic acid and 62 mg (0.32 mmol) of EDC-HCI were added
thereto in sequence, and the resulting mixture was stirred at
room temperature overnight. After the reaction was com-
pleted, dichloromethane was added thereto to dilute the mix-
ture, and the mixture was washed with water and a 1% HCI
aqueous solution, dried over anhydrous magnesium sulfate
and concentrated under reduced pressure to obtain the subject
material. Amount obtained 4 mg (yield 5%).

1H-NMR (CDCI3, 8, ppm): 4.17 (2H, ), 5.46 (2H, 5), 6.64
(1H, td), 7.31 (1H, d), 7.60 (1H, td), 7.64 (1H, dd), 7.80 (1H,
dd), 8.32 (1H, d), 8.45 (1H, d)

MS: m/z=296 (M+H)

Synthetic Example P7

N-[1-((6-chloropyridin-3-yl)methyl)pyridin-2(1H)-
ylidene]-2,2-difluoroacetamide (Compound P238)

400 mg (4.26 mmol) of 2-aminopyridine was dissolved in
10 ml of anhydrous dichloromethane, 322 ul (490 mg, 5.11
mmol) of difluoroacetic acid, 982 mg (5.10 mmol) of EDC-
HCl and 622 mg (5.11 mmol) of DMAP were added thereto,
and the resulting mixture was stirred at room temperature for
61 hours. After the reaction was completed, the reaction solu-
tion was diluted with dichloromethane, washed once with
water and twice with a 1% HCI aqueous solution, and then
dried over anhydrous magnesium sulfate and concentrated
under reduced pressure to obtain 102 mg (yield 14%) of
2,2-difluoro-N-(pyridin-2(1H)-ylidene)acetamide.

1H-NMR (CDCI3, §, ppm): 6.03 (1H, 1), 7.15 (1H, m), 7.78
(1H, td), 8.20 (1H, d), 8.34 (1H, dd), 8.72 (1H, brs)

100 mg (0.58 mmol) of the 2,2-difluoro-N-(pyridin-2(1H)-
ylidene)acetamide obtained by the aforementioned method
was dissolved in 10 ml of anhydrous acetonitrile, 94 mg (0.58
mmol) of 2-chloro-5-chloromethyl pyridine was dissolved in
5 ml of anhydrous acetonitrile and added thereto, and subse-
quently, 84 mg (0.63 mmol) of potassium carbonate was
added thereto and the resulting mixture was heated and
refluxed for 140 minutes. After the reaction was completed,
the reaction solution was returned to room temperature to
filter off insoluble materials, and the filtrate was concentrated
under reduced pressure. Ether was added thereto to precipi-
tate a solid, and thus the solid was collected and dried well to
obtain the subject material. Amount obtained 63 mg (yield
37%).
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1H-NMR (CDCI3, 8, ppm): 5.52 (2H, 5), 5.90 (1H, 1), 6.79
(1H, td), 7.33 (1H, d), 7.71 (1H, m), 7.77 (1H, dd), 7.85 (11,
dd), 8.45 (1H, d), 8.50 (1H, d)

13C-NMR (DMSO-d6, 8, ppm): 53.0, 111.0 (1), 115.2,
120.7,124.7,131.7, 140.6, 141.6, 143.2,150.4, 150.9, 158 3,
169.4 (1)

MS: m/z=298 (M+H)

Synthetic Example P8

2-chloro-N-[1-((6-chloropyridin-3-yl)methyl)pyri-
din-2(1H)-ylidene]-2,2-difluoroacetamide (Com-
pound P239)

200 mg (2.13 mmol) of 2-aminopyridine was dissolved in
5 ml of dichloromethane, 491 mg (2.55 mmol) of EDC-HCI,
311 mg (2.55 mmol) of DMAP and 187 ul (2.23 mmol, 290
mg) of chlorodifluoroacetic acid were added thereto in
sequence, and the resulting mixture was stirred overnight.
After the reaction was completed, the reaction solution was
diluted with dichloromethane, washed with water and 1%
hydrochloric acid, and then dried over anhydrous magnesium
sulfate to obtain 105 mg (yield 24%) of 2-chloro-2,2-dif-
Iuoro-N-(pyridin-2(1H)-ylidene)acetamide.

1H-NMR (CDCI3, §, ppm): 7.19 (1H, dd), 7.82 (1H, m),
8.18 (1H, d), 8.36 (1H, d), 9.35 (1H, brs)

53 mg (0.33 mmol) of 2-chloro-5-chloromethyl pyridine
dissolved in 6 ml of anhydrous acetonitrile was added to 68
mg (0.33 mmol) of the 2-chloro-2,2-difluoro-N-(pyridin-2
(1H)-ylidene)acetamide synthesized by the aforementioned
method, and subsequently, 50 mg (0.36 mmol) of potassium
carbonate was added thereto and the resulting mixture was
heated and refluxed for 1 hours. After the reaction was com-
pleted, the reaction solution was returned to room tempera-
ture and then concentrated under reduced pressure. Diethyl
ether was added thereto to precipitate a solid, and thus the
solid was collected and dried to obtain the subject material.
Amount obtained 49 mg (yield 45%).

1H-NMR (CDCI3, §, ppm): 5.56 (2H, s), 6.92 (1H, 1), 7.33
(1H, d), 7.82 (1H, m), 7.91 (1H, dd), 8.02 (1H, d), 8.45 (1H,
d), 8.48 (1H, d)

13C-NMR (CDCI13, §, ppm): 53.8, 115.2,120.1 (1), 122.1,
124.8, 139.0, 140.0, 142.3, 150.0, 151.9, 159.1, 159.1, 165.8
®

MS: m/z=332 (M+H)

Synthetic Example P9

2,2,2-trichloro-N-[1-((6-chloropyridin-3-yl)methyl)
pyridin-2(1H)-ylidene]-acetamide (Compound P235)

70 mg (0.27 mmol) of the 1-[(6-chloropyridin-3-yl)me-
thyl]pyridin-2(1H)-imine hydrochloride obtained by the
method described in another method of Synthetic Example
P1 was dissolved in 4 ml of anhydrous dichloromethane, 94 pl
(0.68 mmol, 68 mg) of triethylamine and 33 g (0.27 mmol, 49
mg) of trichloroacetyl chloride were added thereto in
sequence, and the resulting mixture was stirred at room tem-
perature for 1 hour. After the reaction was completed, water
was added thereto to stop the reaction and liquid separation
was performed with dichloromethane and water. The organic
layer was washed once with water and twice with 1% hydro-
chloric acid, dried over anhydrous magnesium sulfate and
concentrated under reduced pressure. Diethyl ether was
added thereto to precipitate a solid, and thus the solid was
collected and dried to obtain the subject material. Amount
obtained 61 mg (yield 62%).
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1H-NMR (CDCI3, 8, ppm): 5.59 (2H, 5), 6.86 (1H, 1), 7.32
(1H, d),7.78 (1H, td), 7.91 (2H, m), 8.43 (1H, d), 8.50 (1H, d)
MS: m/z=364 (M+H)

Synthetic Example P10

N-[1-((6-chloropyridin-3-yl)methyl)pyridin-2(1H)-
ylidene]-2,2,3,3-pentafluoropropanamide (Com-
pound P242)

300 mg (3.19 mmol) of 2-aminopyridine was dissolved in
15 ml of anhydrous dichloromethane, 919 mg (4.78 mmol) of
EDC-HCI, 583 mg (4.78 mmol) of DMAP and 397 ul (628
mg, 3.83 mmol) of pentafiuoropropionic acid were added
thereto in sequence, and the resulting mixture was stirred at
room temperature overnight. After the reaction was com-
pleted, the reaction solution was diluted with dichlo-
romethane, washed once with water and twice with 1%
hydrochloric acid, and then dried over anhydrous magnesium
sulfate and concentrated under reduced pressure to obtain 85
mg (yield 11%) of 2,2,3,3,3-pentatluoro-N-(pyridin-2(1H)-
ylidene)propanamide.

52 mg (0.32 mmol) of 2-chloro-5-chloromethyl pyridine
dissolved in 8 ml of anhydrous acetonitrile and 49 mg (0.35
mmol) of potassium carbonate were added to 77 mg (0.32
mmol) of the 2,2,3,3,3-pentafluoro-N-(pyridin-2(1H)-
ylidene)propanamide obtained by the aforementioned
method, and the resulting mixture was heated and refluxed for
11 hours. After the reaction was completed, the reaction solu-
tion was returned to room temperature to filter insoluble
materials, and the filtrate was concentrated under reduced
pressure. The filtrate was purified by silica gel column chro-
matography (hexane:ethyl acetate=1:3) to obtain the subject
material. Amount obtained 12 mg (yield 10%).

1H-NMR (CDC13, 9, ppm): 5.56 (2H, s), 6.90 (1H, td),
732 (1H, d), 7.79 (2H, m), 7.84 (1H, d), 8.43 (1H, d), 8.56
(1H, d)

MS: m/z=366 (M+H)

Synthetic Example P11

N-[1-((2-chloropyrimidin-5-yl)methyl)pyridin-2
(1H)-ylidene]-2,2,2-trifluoroacetamide (Compound
P243)

1.04 g (8.13 mmol) of 2-chloro-5-methyl pyrimidine was
dissolved in 30 ml of carbon tetrachloride, 1.73 g (9.75 mmol)
of N-bromosuccinimide and 20 mg of benzoyl peroxide were
added thereto, and the resulting mixture was heated and
refluxed for 6 hours. After the reaction was completed, the
reaction solution was returned to room temperature, concen-
trated under reduced pressure and purified by silica gel col-
umn chromatography (hexane:ethyl acetate=3:1) to obtain
641 mg (yield 38%) of 5-bromomethyl-2-chloropyridine.

1H-NMR (CDCI3, §, ppm): 4.42 (2H, s), 8.66 (2H, s)

104 mg (0.50 mmol) of the 5-bromomethyl-2-chloropyri-
dine obtained by the aforementioned method was dissolved in
6 ml of anhydrous acetonitrile, 96 mg (0.50 mmol) of 2,2,2-
trifluoro-N-(pyridin-2(1H)-ylidene)acetoamide obtained by
the method described in (1) of Synthetic Example P1 and 76
mg (0.55 mmol) of potassium carbonate were added thereto,
and the resulting mixture was heated and refluxed for 1 hour.
After the reaction was completed, the reaction solution was
returned to room temperature to filter off insoluble materials,
and the filtrate was concentrated under reduced pressure.
Diethyl ether was added thereto to precipitate a solid, and thus
the solid was collected, washed with diethyl ether, and then
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dried under reduced pressure in a desiccator to obtain the
subject material. Amount obtained 92 mg (yield 58%).

1H-NMR (CDCI3, 3, ppm): 5.54 (2H, s), 6.98 (1H, m),
7.87 (1H, m), 8.18 (1H, m), 8.48 (1H, m), 8.83 (2H, m)

13C-NMR (CDCI3, 3, ppm): 60.0, 115.6,117.1 (q), 122.1,
127.5,139.2, 142.9, 158.8, 160.3 (2C), 161.4, 163.8 (q)

MS: m/z=317 (M+H)

The compounds of P213 to P226, P228, P230, P232 to
P234, P240 and P244 shown in the following Table were
synthesized by the methods in accordance with Synthetic
Examples P1 to P11.

TABLE 40

)
|
Ar\/Nw)

| Ria

N

e}

Com- IR (KBr,

pound v, em™Y)

No. Ar Rla Y 'H-NMR (CDCI3, &, ppm) or MS

P212 6-chloro- CF3 5.57 (2H, 5), 6.92 m/z =
3-pyridyl (1H,td), 7.31 (1H, 316

d), 7.80 (1H, td), M +H)
7.87 (1H, dd), 7.99
(1H, dd), 8.48 (2H, m)

P213 2-chloro- CF3 H 5.61 (2H, s), 6.93 m/z =
3- (1H, dd), 7.68 (1H, s), 322
thiazolyl 7.83 (1H, td), 7.97 M +H)

(1H, d), 8.53 (1H, d)
P214 6-chloro- OCH3 H 3.74 (3H, 5), 5.40 m/z =
3-pyridyl (2H, s), 6.45 (1H, 278
td), 7.29 (1H, d), M +H)
746 (2H, m), 7.73
(1H, dd), 8.12 (1H,
dd), 8.40 (1H, d)

P215 6-chloro- CF3 5-Cl 553 (2H,s),7.34 m/z =

3-pyridyl (1H,d),7.71 (1H, 350
dd), 7.87 (1H, dd), M +H)
7.94 (1H, s), 8.49
(1H, d), 8.55 (1H, s)

P216 6-chloro- CF3 5-F 554 (2H,s),7.34 m/z =

3-pyridyl (1H,d), 7.70 (1H, m), 334
7.80 (1H, m), 7.88 M +H)
(1H, dd), 8.48 (1H,
d), 8.64 (1H, m)

P217 6-chloro- CF3 4-Cl 549 (2H,s), 6.85 m/z =

3-pyridyl (1H, dd), 7.35 (1H, 350
d),7.76 (1H, dd), M +H)
7.85 (1H, dd), 8.44
(1H, d), 8.62 (1H, s)

P218 2-chloro- CF3 5-Cl 556 (2H,s),7.68 m/z =
3- (1H,s), 7.74 (1H, 356
thiazolyl dd), 7.84 (1H, d), M +H)

8.58 (1H, d)

P219 2-chloro- CF3 5-F 560 (2H,s), 7.69 m/z =
3- (1H,s), 7.72 (1H, 340
thiazolyl td), 7.86 (1H, m), M +H)

8.67 (1H, m)

P220 2-chloro- CF3 4-Cl 558 (2H,s), 6.90 m/z =
3- (1H,d),7.67 (1H, s), 356
thiazolyl 7.90 (1H, d), 8.61 M +H)

(1H,s)

P221 6-chloro- CF3 3-Me 2.31(3H,s),5.50 m/z =

3-pyridyl (2H, s), 6.98 (1H, m), 330
7.34 (1H, d), 7.73 M +H)
(1H, dd), 7.77 (2H,
m), 8.42 (1H, d)

P222 6-chloro- CF3 4-Me 240 (3H,s),5.49 m/z =
3-pyridyl (2H, s), 6.70 (1H, 330

dd), 7.32 (1H, d), M +H)
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No. Ar Rla Y 'H-NMR (CDCI3, &, ppm) or MS

7.70 (1H, d), 7.86
(1H, dd), 8.37 (1H,
s), 8.43 (1H, d)

P223 6-chloro- CF3 5-Me 2.29 (3H,s),5.52 m/z =

3-pyridyl (2H, s), 7.32 (1H, d), 330
7.62 (1H, s), 7.65 M+ H)
(1H, dd), 7.88 (1H,
dd), 8.46 (1H, d),
8.50 (1H, d)

P224 phenyl CF3 H 5.58 (2H, s), 6.81 m/z =

(1H, m), 7.37 (4H, m), 281
7.77 (2H, m), 8.50 M+ H)
(1H, d)

P225 4-chloro- CF3 H 5.52 (2H, s), 6.85 m/z =

phenyl (1H, m), 7.30 (2H, d), 315
7.36 (2H, d), 7.75 M+ H)
(1H, td), 7.84 (1H,
d), 8.47 (1H, d)

P226 3-pyridyl CF3 H 5.57 (2H, 5), 6.86 m/z =

(1H, m), 7.26-7.35 282
(2H, m), 7.78 (1H, M+ H)
td), 7.86 (1H, m),
8.63 (2H, m), 8.67
(1H, d)

P227 6-chloro- CF3 H 5.54 (2H, 5), 6.89 m/z =
3-fluoro- (1H,td), 7.76 (1H, 334
3-pyridyl dd), 7.80 (1H, td), M+ H)

7.85 (1H, d), 8.29
(1H, d), 8.57 (1H, d)

P228 6-trifluoro-  CF3 H 5.62 (2H, 5), 6.90 m/z =
methyl-3- (1H, 1), 7.69 (1H, 350
pyridyl d), 7.81 (1H, t), M+H)

7.88 (1H, d), 8.06
(1H, d), 8.56 (1H,
d), 8.78 (1H, s)
P229 6-fluoro- CF3 H 5.56 (2H, 5), 6.89 m/z =
3-pyridyl (1H, td), 6.94 (1H, 300
d), 7.79 (1H, td), M+ H)
7.87 (1H, d), 8.03
(1H, m), 8.31 (1H,
s), 8.54 (1H, d)

P230 5,6-dichloro- CF3 H 5.49 (2H, 5), 6.89 m/z =

3-pyridyl (1H, 1), 7.79-7.90 350
(2H, m), 8.04 (1H, M+ H)

d), 837 (1H, d),
8.56 (1H, m)
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TABLE 41

T
-y
Ria

AI\/N\R
Nl\"/
e}

Com- IR (KBr,
pound v, em™Y)
No. Ar Rla Y !H-NMR (CDCI3, 8, ppm) or MS

P231 6-bromo- CF3 H 552(2H,s),6.88 m/z =
3-pyridyl (1H,1), 7.48 (1H, d), 360
7.78 (2H, m), 7.84 M +H)
(1H, d), 8.44 (1H, d),
8.53 (1H, d)
P232  6-chloro- CF3 4-F 552 (2H,5),6.71 m/z =
3-pyridyl (1H, m), 7.35 (1H, d), 334
7.86 (1H, dd), 7.94 M +H)
(1H, m), 8.33 (1H,
dd), 8.44 (1H, d)
P233  6-chloro- CF3 3-F 553 (2H,s), 6.74 m/z =
3-pyridyl (1H, m), 7.33 (1H, d), 334
7.87 (1H, dd), 8.07 M +H)
(1H, m), 8.29 (1H,
dd), 8.45 (1H, d)
P234  6-chloro- CHCI2 H 554(2H,s),6.02 m/z =
3-pyridyl (1H,s), 6.77 (1H, t), 330
7.32 (1H, m), 7.69 M +H)
(1H,m), 7.77 (1H, d),
7.89 (1H, m), 8.42
(1H, m), 8.49 (1H, s)
P235 6-chloro- CCI3 H 559(2H,s), 6.86 m/z =
3-pyridyl (1H,1), 7.32 (1H, d), 364
7.78 (1H, td), 7.91 M +H)
(2H, m), 8.43 (1H, d),
8.50 (1H, d)
P236 6-chloro- CH2CI H 417 (2H,s),5.46 m/z =
3-pyridyl (2H, s), 6.64 (1H, 296
td), 7.31 (1H, d), M +H)
7.60 (1H, td), 7.64
(1H, dd), 7.80 (1H,
dd), 8.32 (1H, d),
8.45 (1H, d)
P238 6-chloro- CHF2 H 552(2H,s),5.90 m/z =
3-pyridyl (1H,1), 6.79 (1H, 298
td), 7.33 (1H, d), M +H)
7.71 (1H, m), 7.77
(1H, dd), 7.85 (1H,
dd), 8.45 (1H, d),
8.50 (1H, d)
P239  6-chloro- CF2Cl H 556(2H,s),6.92 m/z =
3-pyridyl (1H,1), 7.33 (1H, d), 332
7.82 (1H, m), 7.91 M +H)
(1H, dd), 8.02 (1H,
d), 8.45 (1H, d), 8.48
(1H, d)
P240 6-chloro- CHCIBr H 3.53(1H,d),5.58 m/z =
3-pyridyl (1H, d), 6.06 (1H, s), 374
6.76 (1H, td), 7.32 M +H)
(1H,d), 7.69 (1H, m),
7.70 (1H, m), 7.90
(1H, dd), 8.40 (1H,
d), 8.50 (1H, d)
P241 6-chloro- CHBr2 H 556(2H,s),5.99 m/z =
3-pyridyl (1H,s), 6.78 (1H, 418
td), 7.33 (1H, d), M +H)
7.69 (1H, td), 7.76
(1H, dd), 7.93 (1H,
dd), 8.39 (1H, d),
8.50 (1H, d)
P242  6-chloro- CF2C H 556(2H,s),6.90 m/z =
3-pyridyl F3 (1H,td), 7.32 (1H, 366
d),7.79 (2H, m), 7.84 M +H)

(11, d), 8.43 (11, d),
8.56 (11, d)
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P243  2-chloro- CF3 5.54 (2H, 5), 6.98 m/z =
5-pyri- (1H, m), 7.87 (1H, m), 317
midiny! 8.18 (1H, m), 8.48 M+H)

(1H, m), 8.83 2H, m)

P244  6-chloro- CH2Br H 417 (2H,s),5.46

3-pyridyl (2H, s), 6.63 (1H,

td), 7.31 (14, d),
7.60 (1H, td), 7.65
(11, dd), 7.80 (1H,
dd), 8.32 (1H, d),
8.47 (1H, d)

Synthetic Example 1

2,2-diftuoro-N-[1-((6-fluoropyridin-3-yl)methyl)
pyridin-2(1H)-ylidene]acetamide (Compound 3-3)

(1) 400 mg (4.26 mmol) of 2-aminopyridine was dissolved
in 10 ml of anhydrous dichloromethane, 322 ul (490 mg, 5.11
mmol) of difluoroacetic acid, 982 mg (5.10 mmol) of EDC-
HCl and 622 mg (5.11 mmol) of DMAP were added thereto,
and the resulting mixture was stirred at room temperature for
61 hours. After the reaction was completed, the reaction solu-
tion was diluted with dichloromethane, washed once with
water and twice with a 1% HCI aqueous solution, and then
dried over anhydrous magnesium sulfate and concentrated
under reduced pressure to obtain 102 mg (yield 14%) of
2,2-difluoro-N-(pyridin-2(1H)-ylidene)acetamide.

1H-NMR (CDCI3, §, ppm): 6.03 (1H, 1), 7.15 (1H, m), 7.78
(1H, td), 8.20 (1H, d), 8.34 (1H, dd), 8.72 (1H, brs)

(2) 128 mg (0.75 mmol) of 5-bromomethyl-2-fluoropyri-
dine was dissolved in 3 ml of anhydrous DMF, 116 mg (0.68
mmol) of 2,2-difluoro-N-[pyridin-2(1H)-ylidene]acetamide
was dissolved in 3 ml of anhydrous DMF and added thereto,
and subsequently, 103 mg (0.75 mmol) of potassium carbon-
ate was added thereto and the resulting mixture was stirred at
65° C. for 2 hours. After the reaction was completed, the
reaction solution was returned to room temperature, and ethyl
acetate and water were added thereto to perform liquid sepa-
ration. The organic layer was washed with 1% hydrochloric
acid, then dried over anhydrous magnesium sulfate and con-
centrated under reduced pressure. A small amount of hexane
and diethyl ether were added thereto to precipitate crystals,
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and thus the crystals were collected and dried to obtain the
subject material. Amount obtained 50 mg (yield 26%).

Synthetic Example 2

N-[1-((6-chloropyridin-3-yl)methyl)pyrimidin-2
(1H)-ylidene]-2,2,2-trifluoroacetamide (Compound

190-2)
Y
N N
AN
) TT
Cl N
(@]

(1) 300 mg (1.86 mmol) of 2-chloro-5-chloromethyl pyri-
dine was dissolved in 6 ml of anhydrous DMF, 118 mg (1.24
mmol) of 2-aminopyrimidine was added thereto, and the
resulting mixture was stirred at 80° C. for 8 hours. After the
reaction was completed, the reaction solution was returned to
room temperature to distill off DMF under reduced pressure.
Diethyl ether was added thereto, and thus crystallization was
occurred on the wall surface of an eggplant flask. Diethyl
ether was removed by decantation and dried well to obtain
1-((6-chloropyridin-3-yl)methyl)pyrimidin-2(1H)-imine
hydrochloride. Amount obtained 107 mg (yield 34%)

(2) 71 mg (0.27 mmol) of the 1-((6-chloropyridin-3-yl)
methyl)pyrimidin-2(1H)-imine hydrochloride obtained by
the aforementioned method was suspended in 5 ml of anhy-
drous dichloromethane, 114 ul (0.83 mmol, 83 mg) of triethy-
lamine and 53 ul (0.38 mmol) of trifluoroacetic anhydride
were added thereto in sequence, and the resulting mixture was
stirred at room temperature for 2 hours. After the reaction was
completed, dichloromethane and water were added to the
reaction solution to perform liquid separation, and the organic
layer was dried over anhydrous magnesium sulfate and then
concentrated under reduced pressure. A small amount of
diethyl ether was added thereto to precipitate crystals, and
thus the crystals were collected, washed with a small amount
of diethyl ether, and then dried to obtain the subject material.
Amount obtained 24 mg (yield 28%).

Synthetic Example 3

2,2 2-trifluoroethyl-[ 1-((6-chloropyridin-3-yl)me-
thyD)pyridin-(2H)-ylidene]carbamate (Compound
1-17)

Cl

N|\“/O\/CF3
0

(1) 3.00 g (18.6 mmol) of 2-chloro-5-chloromethyl pyri-
dine was dissolved in 20 ml of anhydrous DMF, 1.75 g (18.6
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mmol) of 2-aminopyridine was added thereto, and the result-
ing mixture was stirred at 80° C. for 8 hours and at room
temperature for 5 hours. After the reaction was completed,
DMF was distilled off under reduced pressure, acetonitrile
was added thereto to precipitate a solid, and the solid was
collected, washed well with acetonitrile and then dried to
obtain 2.07 g (yield 44%) of 1-[(6-chloropyridin-3-yl)me-
thyl]pyridin-2(1H)-imine hydrochloride.

1H-NMR (DMSO-d6, 3, ppm): 5.65 (2H, s), 6.96 (1H, 1),
7.23 (1H, m), 7.57 (1H, d), 7.80 (1H, m), 7.91 (1H, m), 8.28
(1H, m), 8.49 (1H, d)

(2) 10 ml of anhydrous acetonitrile was added to 150 mg
(0.66 mmol) of the 1-[(6-chloropyridin-3-yl)methyl|pyridin-
2(1H)-imine hydrochloride obtained by the aforementioned
method, 177 mg (0.66 mmol) of 4-nitrophenyl(2,2,2-trifluo-
roethyl)carbamate and 200 mg (1.46 mmol) of potassium
carbonate were added, and the resulting mixture was stirred at
50° C. for 2 hours. After the reaction was completed, the
reaction solution was returned to room temperature to filter
off insoluble materials, and the filtrate was concentrated
under reduced pressure. Dichloromethane and water were
added thereto to perform liquid separation, and the organic
layer was washed with 1% hydrochloric acid, then dried over
anhydrous magnesium sulfate and concentrated under
reduced pressure. A small amount of diethyl ether was added
thereto to precipitate crystals, and thus the crystals were
collected and dried well to obtain the subject material.
Amount obtained 48 mg (yield 21%).

Synthetic Example 4

N-[1-((6-chloropyridin-3-yl)methyl)pyridin-2(1H)-
ylidene]-2,2,2-trifluoroethanethioamide (Compound
1-20)

Cl

(1) 25 g (270 mmol) of 2-aminopyridine was dissolved in
200 ml of anhydrous dichloromethane, 41 ml (30 g, 300
mmol) of triethylamine was added thereto, and the mixture
was cooled to 0° C. 38 ml (57 g, 270 mmol) of anhydrous
trifluoroacetic acid was added dropwise thereto over 15 min-
utes, and the resulting mixture was stirred at room tempera-
ture for 2 hours. After the reaction was completed, the reac-
tion solution was injected into about 100 ml of iced water, and
the mixture was stirred for 10 minutes. The mixture was
transferred to a separatory funnel to perform liquid separa-
tion, and the organic layer was washed twice with 150 ml of
water and twice with 150 ml of a 1% HCI aqueous solution,
dried over anhydrous magnesium sulfate and concentrated
under reduced pressure to obtain 36 g (yield 71%) of 2,2,2-
trifluoro-N-(pyridin-2(1H)-ylidene)acetamide.

1H-NMR (CDCI3, 9§, ppm): 7.20 (1H, m), 7.83 (1H, m),
8.20 (1H, d), 8.35 (1H, d), 10.07 (1H, brs)

13C-NMR (CDCI13, 9, ppm): 1153, 115.5 (q), 121.6,
139.1, 147.9, 149.5, 155.3 (@)

(2) 20 g (126 mmol) of 2-chloro-5-chloromethyl pyridine
was dissolved in 200 ml of anhydrous acetonitrile, 24 g (126
mmol) of 2,2 2-triffuoro-N-(pyridin-2(1H)-ylidene)aceta-
mide obtained by the above-described method and 21 g (151
mmol) of potassium carbonate were added thereto, and the
resulting mixture was heated and refluxed for 6 hours, and
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then stirred at room temperature for 10 hours. After the reac-
tion was completed, the reaction solution was filtered and the
filtrate was concentrated under reduced pressure. Diethyl
ether was added thereto for crystallization, and the crystals
thus obtained were collected and washed well with diethyl
ether and water. The crystals thus obtained were dried under
reduced pressure at 60° C. for 1 hour to obtain N-[1-((6-
chloropyridin-3-yl)methyl)pyridin-2(1H)-ylidene]-2,2,2-tri-
fluoroacetamide (P212). Amount obtained 26 g (yield 66%).

1H-NMR (CDCI3, 3, ppm): 5.57 (2H, s), 6.92 (1H, td),
7.31(1H, d), 7.80 (1H, td), 7.87 (1H, dd), 7.99 (1H, dd), 8.48
(2H, m)

13C-NMR (CDCI3, 3, ppm): 53.8, 115.5,117.2 (q), 122.1,
1247, 130.0, 139.2, 140.0, 142.5, 149.7,151.8, 158.9, 163.5

CY)

MS: m/z=316 (M+H)

(3) 180 ml of toluene was added to 16.3 g (36.7 mmol) of
phosphorus pentasulfide, 6.72 g (63.4 mmol) of sodium car-
bonate was added thereto and the resulting mixture was
stirred at room temperature for 5 minutes. 20.0 g (63.4 mmol)
of the N-[1-((6-chloropyridin-3-yl)methyl)pyridin-2(1H)-
ylidene]-2,2,2-trifluoroacetamide obtained by the above-de-
scribed method was added thereto, and the resulting mixture
was stirred at 50° C. for 19 hours. 150 ml of ethyl acetate was
added to the reaction solution, the resulting mixture was
stirred at 50° C. for 10 minutes, then insoluble materials were
filtered oft, and 250 ml of ethyl acetate was used to wash the
mixture. The mixture was transferred to a separatory funnel,
washed therein with 300 ml of a saturated sodium bicarbonate
water and 200 ml of a saturated saline solution, and then
concentrated under reduced pressure. 200 ml of water was
added thereto to precipitate crystals. The mixture was stirred
at room temperature for 1 hour, and then the crystals were
collected, subjected to slurry washing twice with 150 ml of
water and twice with 150 ml of hexane, and dried at 60° C.
under reduced pressure for 2 hours to obtain the subject
material. Amount obtained 19.5 g (yield 94%).

1H-NMR (CDCI3, 3, ppm): 5.48 (2H, s), 7.12 (1H, td),
7.34 (1H, d), 7.77 (1H, dd), 7.96 (1H, m), 8.05 (1H, dd), 8.45
(1H, d), 8.56 (1H, d)

MS: m/z=332 (M+H)

Synthetic Example 5
N-[1-((6-chloropyridin-3-yl)methyl)pyridin-2(1H)-

ylidene]-2,2,2-trifluoro-N'-methylacetimidamide
(Compound 1-42)

150 mg (0.45 mmol) of the N-[1-((6-chloropyridin-3-yl)
methyl)pyridin-2(1H)-ylidene]|-2,2,2-trifluoroethanethioa-
mide (1-20) synthesized by the method in Synthetic Example
4 was dissolved in 5 ml of methanol, 105 ul (42 mg, 1.36
mmol) of methylamine (40% methanol solution) and 124 mg
(0.45 mmol) of silver carbonate were added thereto, and the
resulting mixture was stirred at 50° C. for 1 hour. After the
reaction was completed, the reaction solution was returned to
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room temperature and subjected to suction filtration by using
celite to remove insoluble materials. Ethyl acetate and water
were added thereto to perform liquid separation, and the
organic layer was dried over anhydrous magnesium sulfate,
then concentrated under reduced pressure and purified with
silica gel column chromatography (hexane:ethyl acetate=1:1)
to obtain the subject material. Amount obtained 81 mg (yield
56%).

Synthetic Example 6
N'-(aryloxy)-N-[1-((6-chloropyridin-3-yl)methyl)

pyridin-2(1H)-ylidene]-2,2,2-trifluoroacetimidamide
(Compound 1-507)

Cl

N
M OCH,CH=CH,

30 mg (0.09 mmol) of the N-[1-((6-chloropyridin-3-yl)
methyl)pyridin-2(1H)-ylidene]-2,2,2-trifluoroethanethioa-
mide (1-20) synthesized by the method in Synthetic Example
4 was dissolved in 5 ml of ethanol, 50 mg (0.45 mmol) of
0-ally hydroxylamine hydrochloride, 62 ul (0.45 mmol, 45
mg) of triethylamine and 25 mg (0.09 mmol) of silver car-
bonate were added thereto, and the resulting mixture was
stirred at 50° C. for 5 hours and 20 minutes. After the reaction
was completed, the reaction solution was returned to room
temperature to filter off insoluble materials. The filtrate was
concentrated under reduced pressure to perform liquid sepa-
ration with ethyl acetate and 1% hydrochloric acid, then the
ethyl acetate layer was washed with a saturated saline solu-
tion, and dried over anhydrous magnesium sulfate and then
concentrated under reduced pressure. The ethyl acetate layer
was purified by a TLC plate (one sheet of 0.5 mm plate,
evolved with hexane:ethyl acetate=1:1) to obtain the subject
material. Amount obtained 15 mg (yield 45%).

Synthetic Example 7
N-[1-((6-chloropyridin-3-yl)methyl)pyridin-2(1H)-

ylidene]-2,2,2-trifluoro-N'-hydroxyacetimidamide
(Compound 1-499)

25 ml of ethanol was added to 1.00 g (3.00 mmol) of the
N-[1-((6-chloropyridin-3-yl)methyl)pyridin-2(1H)-
ylidene]-2,2,2-trifluoroethanethioamide (1-20) 1 synthesized
by the method in Synthetic Example 4, 1.04 g (15.0 mmol) of
hydroxylamine hydrochloride and 2.00 ml (1.50 g, 15.0
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mmol) of triethylamine were added thereto in sequence, and
the resulting mixture was stirred at 50° C. for 21.5 hours.
After the reaction was completed, ethyl acetate and 1%
hydrochloric acid were added to the reaction solution to per-
form liquid separation, and the organic layer was washed with
water, dried over anhydrous magnesium sulfate and concen-
trated under reduced pressure. The organic layer was purified
by silica gel column chromatography (hexane:ethyl
acetate=1:1) to obtain the subject material. Amount obtained
625 mg (yield 63%).

Synthetic Example 8
N-(benzoyloxy)-N-[ 1-((6-chloropyridin-3-yl)methyl)

pyridin-2(1H)-ylidene]-2,2,2-trifluoroacetimidamide
(Compound 1-519)

30 mg (0.09 mmol) of the N-[1-((6-chloropyridin-3-yl)
methyl)pyridin-2(1H)-ylidene]-2,2,2-trifluoro-N'-hydroxy-
acetimidamide (1-499) synthesized by the method in Syn-
thetic Example 7 was dissolved in 3 ml of anhydrous
acetonitrile, 24 ul (17 mg, 0.17 mmol) of triethylamine and 20
ng (22 mg, 0.17 mmol) of benzoyl chloride were added
thereto in sequence, and the resulting mixture was stirred at
room temperature for 10 minutes. After the reaction was
completed, ethyl acetate and 1% hydrochloric acid were
added to the reaction solution to perform liquid separation,
and the organic layer was washed with water, dried over
anhydrous magnesium sulfate and concentrated under
reduced pressure. The organic layer was purified by a TLC
plate (one sheet of 0.5 mm plate, evolved with hexane:ethyl
acetate=1:1) to obtain the subject material. Amount obtained
26 mg (yield 67%).

Synthetic Example 9
N-[1-((6-chloropyridin-3-yl)methyl)pyridin-2(1H)-

ylidene]-2,2,2-trifluoro-N'-((propylcarbamoyl)oxy)
acetimidamide (Compound 1-534)

o) NHCH,CH,CHj
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5 ml of anhydrous acetonitrile was added to 11 mg (0.13
mmol) of normal propyl isocyanate, 40 mg (0.12 mmol) of the
N-[1-((6-chloropyridin-3-yl)methyl)pyridin-2(1H)-
ylidene]-2,2,2-trifluoro-N'-hydroxyacetimidamide (1-499)
synthesized by the method in Synthetic Example 7 and 4 mg
(0.04 mmol) of potassium-t-butoxide were added thereto, and
the resulting mixture was stirred at room temperature for 1
hour. After the reaction was completed, the reaction solution
was concentrated under reduced pressure, and ethyl acetate

5

and a saturated saline solution were added thereto to perform 10
liquid separation. The ethyl acetate layer was dried over anhy-
drous magnesium sulfate, concentrated under reduced pres-
sure and purified by a TL.C plate (one sheet of 0.5 mm plate,
evolved with hexane:ethyl acetate=1:3) to obtain the subject

material. Amount obtained 16 mg (yield 32%). 15

Synthetic Example 10
Diisopropyl 1-((6-chloropyridin-3-yl)methyl)pyri-
dyn-2(1H)-ylidenphospholamide trithioate (Com- 20
pound 1-702)
d AN 25
I

30

4.0g (15.7 mmol) of 1-((6-chloropyridin-3-yl)methyl)py- .
ridin-2(1H)-imine hydrochloride obtained by the above-de-
scribed method was suspended in 24.6 ml of dichlo-
romethane, and under ice-cooling 1.35 ml of phosphorous

trichloride over 10 mins, following 3.16 g (31.2 mmol) of

triethylamine dissolved in 37 ml of dichloromethane was
added thereto. After the mixture was stirred for 2 hours at
room temperature, 499 mg (15.6 mmol) of sulfur was added
to the mixture, and the mixture was stirred over night at room
temperature. Under ice-cooling 3.16 g (31.2 mmol) of triethy-
lamine, following 2.38 g (31.2 mmol) of 2-propanethiol dis-
solved in 10 ml of dichloromethane were added to the mix-
ture, additionary the mixture was stirred for a day. After the
reaction was completed, the reaction solution was concen-
trated under reduced pressure, and was extracted by 100 ml of
diethylether twice. The ether solution was concentrated under
reduced pressure, and 2.49g of cruede compounds was

45
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obtained. 186 mg of crude compound was purified by a TLC
plate (5 sheets of 0.5 mm plate, evolved with ethyl acetate to
obtain the subject material (47 mg. yield 9%) and (1-((6-
chloropyridin-3-yl)methyl)pyridin-2(1H)-ylidene)phos-
phoramidothioic dichloride (19 mg. yield 5%).

Cl

(1-((6-chloropyridin-3-yl)methyl)pyridin-2(1H)-
ylidene)phosphoramidothioic dichloride

Synthetic Example 11
N-[1-((6-chloropyridin-3-yl)methyl)pyridin-2 (1H)-

ylidene]-1,1,1-trifluoromethanesulfinamide (Com-
pound 1-703)

Cl

330mg (2 mmol) of sodium trifluoromethanesulfonate was
added by 2 ml of ethylacetate and 154 mg (1 mmol) of
phosphorus oxychloride and stirred for 5 min at room tem-
perature. And 220 mg (0.86 mmol) of 1-((6-chloropyridin-3-
yDmethyl)pyridin-2(1H)-imine hydrochloride obtained by
the above-described method was added to the mixture, and
stirred for 2 hours. After the reaction was completed, the
reaction mixture was purified by silica-gel column chroma-
tography (eluent ethylacetate:hexane=1:1) to obtain the sub-
ject material (115 mg. yield 39%)

The compounds shown in the following Table were pre-
pared by the method in accordance with Synthetic Examples
1to 11.

TABLE 42
Reaction
Compound Base and temperature, Method Yield

No. Raw material 1 Raw material 2 the like Solvent Time (Table) (%)

266-2 69 mg (0.43 mmol) of 84 mg (0.43 71 mg (0.52 Acetonitrile reflux, 20 h A 32
2-chloro-5- mmol) of 2,2,2- mmol) of
(chloromethyl)pyridine trifluoro-N- potassium
(1,3,4-thiadiazol- carbonate

2(3H)-ylidene))acetamide

444-2 56 mg (0.41 mmol) of 66 mg (0.34 56 mg (0.41 Acetonitrile reflux, 20 h A 21
2-chloro-5- mmol) of 2,2,2- mmol) of
(chloromethyl)thiazole trifluoro-N- potassium
(1,3,4-thiadiazol- carbonate

2(3H)-ylidene))acetamide
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TABLE 42-continued
Reaction
Compound Base and temperature, Method Yield
No. Raw material 1 Raw material 2 the like Solvent Time (Table) (%)
190-2 71 mg (0.27 mmol) of 53 pl (0.38 mmol) of 53 ul (0.38 Dichloromethane Room B 28
1-((6-chloropyridin- anhydrous mmol) of temperature,
3-yDmethyl)pyrimidin- trifluoroacetic triethylamine 1h
2(1H)-imine acid
hydrochloride
201-2 120 mg (0.47 mmol) of 99 ul (0.71 160 pl (1.17 Dichloromethane Room B 11
1-((6-chloropyridin- mmol) of mmol) of temperature,
3-yDmethyl)pyrazin- anhydrous triethylamine 30 min
2(1H)-imine trifluoroacetic
hydrochloride acid
223-2 530 mg (2.07 mmol) of 2- 390 pl (2.79 mmol) 537 ul (2.79 Dichloromethane Room B 14
chloro-2-((6-chloropyridin-3-  of anhydrous mmol) of temperature,
yl)methyl)pyridazin- trifluoroacetic acid triethylamine 2h
3(2H)-imine hydrochloride
146-2 113 mg (0.70 mmol) of 2- 145 mg (0.70 mmol) 116 mg (0.84 Acetonitrile reflux, 13 h A 15
chloro-5- of 2,2,2-trifluoro- mmol) of
(chloromethyl)pyridine N-(3-hydroxypyridin- potassium
2(1H)- carbonate
ylidene))acetamide
224-2 190 mg (0.73 mmol) of 2- 168 pl (1.20 mmol) 220 pul (1.60 Dichloromethane Room B 16
((2-chlorothiazol-5- of anhydrous mmol) of temperature,
yl)methyl)pyridazin- trifluoroacetic acid triethylamine 5 min
3(2H)-imine hydrochloride
102-2 116 mg (0.72 mmol) of 2- 155 mg (0.72 mmol) 109 mg (0.79 Acetonitrile reflux, 8 h A 22
chloro-5- of N-(3- mmol) of
(chloromethyl)pyridine cyanopyridin-2(1H)- potassium
ylidene))2,2,2- carbonate
trifluoroacetamide
212-2 59 mg (0.37 mmol) of 2- 70 mg (0.37 mmol) of 55 mg (0.40 Acetonitrile reflux, 7h A 32
chloro-5- 2,2, 2-trifluoro-N- mmol) of
(chloromethyl)pyridine (pyrimidin-4(3H)- potassium
ylidene))acetamide carbonate
1-20 20.0 g (63.4 mmol) of N-[1- 16.3 g (36.7 mmol) of 6.72 mg (63.4 Toluene 50° C., D 94
((6-chloropyridin-3- phosphorus pentasulfide mmol) of 19h
ylmethyl)pyridin-2(1H)- sodium
ylidene]-2,2,2- carbonate
trifluoroacetamide
12-2 78 mg (0.38 mmol) of 2- 73 mg (0.38 mmol) of 2,2,2- 58 mg (0.42 Acetonitrile reflux, 3.5 h A 44
chloro-4- trifluoro-N-(pyridin-2(1H)- mmol) of
(bromomethyl)pyridine ylidene))acetamide potassium
carbonate
213-2 79 mg (0.47 mmol) of 2- 90 mg (0.47 mmol) of 2,2,2- 72 mg (0.52 Acetonitrile reflux, 12 h A 42
chloro-5- trifluoro-N-(pyrimidin- mmol) of
(chloromethyl)thiazole 4(3H)-ylidene))acetamide potassium
carbonate
1-17 150 mg (0.66 mmol) of 1- 177 mg (0.66 mmol) of 4- 200 mg (1.46 Acetonitrile 50°C.,2h C 21
[(6-chloropyridin-3- nitrophenyl(2,2,2- mmol) of
ylmethyl]pyridin-2(1H)- trifluoroethyl)carbamate potassium
imine hydrochloride carbonate
1-18 150 mg (0.66 mmol) of 1- 184 mg (0.66 mmol) of 4- 200 mg (1.46 Acetonitrile 50°C.,2h C 30
[(6-chloropyridin-3- nitrophenyl(1,1,1- mmol) of
ylmethyl]pyridin-2(1H)- trifluoropropan-2- potassium
imine hydrochloride yl)carbamate carbonate
1-19 150 mg (0.66 mmol) of 220 mg (0.66 mmol) of 200 mg (1.46 Acetonitrile 50°C.,3h C 27
1-[(6-chloropyridin-3- 1,1,1,3,3,3-hexafluoro- mmol) of
ylmethyl]pyridin-2(1H)- propan-2-yl(4-nitro- potassium
imine hydrochloride phenyl)carbamate carbonate
7-2 116 mg (0.72 mmol) of 137 mg (0.72 mmol) of 110 mg (0.80 Acetonitrile reflux, 5h A 49
2-chloro-5- 2,2, 2-trifluoro-N- mmol) of
(chloromethyl)pyrazine (pyridin-2(1H)- potassium
ylidene))acetamide carbonate
1-13 200 mg (0.78 mmol) of 103 pl (1.17 mmol) of EDC-HCI 225 mg Dichloromethane Room B 21
1-[(6-chloropyridin-3- 2,2,2-trilfluoropropionic (1.17 mmol), temperature,
ylmethyl]pyridin 2(1H)- acid DMAP 238 mg 12h
imine hydrochloride (1.95 mmol)
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TABLE 43
Reaction
Compound Base and temperature, Method Yield
No. Raw material 1 Raw material 2 the like Solvent Time (Table) (%)
168-2 273 mg (1.70 mmol) of 2- 350 mg (1.70 mmol) 248 mg DMF 65°C.,2h A 15
chloro-5- of 2,2,2-trifluoro- (1.80
(chloromethyl)pyridine N-(5- mmol) of
hydroxypyridin- potassium
2(1H)- carbonate
ylidene))acetamide
1-21 23 mg (0.077 mmol) of N- 41 mg (0.092 mmol) 10 mg THF Room D 49
[1-((6-chloropyridin-3- of phosphorus (0.092 temperature,
ylmethyl)pyridin-2(1H) - pentasulfide mmol) of 2h
ylidene]-2,2- sodium
difluoroacetamide carbonate
3-20 30 mg (0.10 mmol) of N- 49 mg (0.11 mmol) 12 mg THF Room D 49
[1-((6-fluoropyridin-3- of phosphorus (0.11 temperature,
ylmethyl)pyridin-2(1H)- pentasulfide mmol) of 3h
ylidene]-2,2,2- sodium
trifluoroacetamide carbonate
4-20 30 mg (0.083 mmol) of N- 41 mg (0.09 mmol) 10 mg THF Room D 61
[1-((6-bromopyridin-3- of phosphorus (0.09 temperature,
ylmethyl)pyridin-2(1H)- pentasulide mmol) of 3h
ylidene]-2,2,2- sodium
trifluoroacetamide carbonate
33 116 mg (0.72 mmol) of 2- 116 mg (0.68 mmol) 110 mg Acetonitrile reflux, 6 h A 27
fluoro-5- of 2,2-difluoro-N- (0.80
(bromomethyl)pyridine (pyridin-2(1H)- mmol) of
ylidene))acetamide potassium
carbonate
4-3 50 mg (0.20 mmol) of 2- 35 mg (0.20 mmol) of 33 mg Acetonitrile reflux, 6 h A 53
bromo-5- 2,2-difluoro-N- (0.24
(bromomethyl)pyridine (pyridin-2(1H)- mmol) of
ylidene))acetamide potassium
carbonate
5-5 46 mg (0.21 mmol) of 5- 50 mg (0.21 mmol) of 35mg Acetonitrile reflux, 2 h A 26
(bromomethyl)-2-chloro- 2,2,3,3,3-pentafluoro-N-  (0.25
3-fluoropyridine (pyridin-2(1H)- mmol) of
ylidene))propanamide potassium
carbonate
6-5 43 mg (0.21 mmol) of 5- 50 mg (0.21 mmol) of 35mg Acetonitrile reflux, 2 h A 21
(bromomethyl)-2- 2,2,3,3,3-pentafluoro-N-  (0.25
chloropyrimidine (pyridin-2(1H)- mmol) of
ylidene))propanamide potassium
carbonate
1-22 37 mg (0.11 mmol) of 2- 49 mg (0.11 mmol) of 12 mg THF Room D 31
chloro-N-[1-((6-chloropyridin-3- phosphorus (0.11 temperature,
ylmethyl)pyridin-2(1H)- pentasulfide mmol) of 4h
ylidene]-2,2- sodium
difluoroacetamide carbonate
1-23 31 mg (0.085 mmol) of N- 38 mg (0.085 mmol) 9mg THF Room D 59
[1-((6-chloropyridin-3- of phosphorus (0.0854 temperature,
ylmethyl)pyridin-2(1H)- pentasulfide mmol) of 4h
ylidene]-2,2,3,3,3- sodium
pentafluoropropanamide carbonate
5-20 36 mg (0.11 mmol) of N- 49 mg (0.11 mmol) of 12 mg THF Room D 100
[1-((6-chloro-5- phosphorus (0.11 temperature,
fluoropyridin-3- pentasulfide mmol) of 4h
ylmethyl)pyridin-2(1H)- sodium
ylidene]-2,2,2- carbonate
trifluoroacetamide
5-3 65 mg (0.29 mmol) of 5- 50 mg (0.29 mmol) of 48 mg Acetonitrile reflux, 3 h A 38
(bromomethyl)-2-chloro- 2,2-difluoro-N- (0.35
3-fluoropyridine (pyridin-2(1H)- mmol) of
ylidene))acetamide potassium
carbonate
6-3 60 mg (0.29 mmol) of 5- 50 mg (0.29 mmol) of 48 mg Acetonitrile reflux, 3 h A 37
(bromomethyl)-2- 2,2-difluoro-N- (0.35
chloropyrimidine (pyridin-2(1H)- mmol) of
ylidene))acetamide potassium
carbonate
8-2 73 mg (0.45 mmol) of 3- 97 mg (0.51 mmol) of 83 mg DMF 65°C.,3h A 32
chloro-6- 2,2, 2-trifluoro-N- (0.60
(chloromethyl)pyridazine (pyridin-2(1H)- mmol) of
ylidene))acetamide potassium

carbonate
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TABLE 43-continued
Reaction
Compound Base and temperature, Method Yield
No. Raw material 1 Raw material 2 the like Solvent Time (Table) (%)
5-4 54 mg (0.24 mmol) of 5- 50 mg (0.24 mmol) of 41 mg Acetonitrile reflux, 6 h A 51
(bromomethyl)-2-chloro- 2-chloro-2,2- (0.30
3-fluoropyridine diftfuoro-N-(pyridin- mmol) of
2(1H)-ylidene))acetamide potassium
carbonate
4-4 60 mg (0.24 mmol) of 2- 50 mg (0.24 mmol) of 41 mg Acetonitrile reflux, 6 h A 48
bromo-5- 2-chloro-2,2- (0.30
bromomethylpyridine diftfuoro-N-(pyridin- mmol) of
2(1H)-ylidene))acetamide potassium
carbonate
6-4 49 mg (0.24 mmol) of 5- 50 mg (0.24 mmol) of 41 mg Acetonitrile reflux, 6 h A 55
(bromomethyl)-2- 2-chloro-2,2- (0.30
chloropyrimidine diftfuoro-N-(pyridin- mmol) of
2(1H)-ylidene))acetamide potassium
carbonate
4-5 65 mg (0.26 mmol) of 2- 50 mg (0.26 mmol) of 41 mg Acetonitrile reflux, 2 h A 8
bromo-5- 2,2,3,3,3-pentafluoro-N-  (0.30
bromomethylpyridine (pyridin-2(1H)- mmol) of
ylidene))propanamide potassium
carbonate
TABLE 44
Reaction
Compound Base and temperature, Method  Yield
No. Raw material 1 Raw material 2 the like Solvent Time (Table) (%)
2-20 70 mg (0.22 mmol) of N- 107 mg (0.24 mmol) 25 mg (0.24 THF Room D 11
[1-((2-chlorothiazol-5- of phosphorus mmol) of temperature,
ylmethyl)pyridin- pentasulfide sodium 4h
2(1H)-ylidene]-2,2,2- carbonate
trifluoroacetamide
10-20 130 mg (0.37 mmol) of 181 mg (0.41 mmol) 43 mg (0.41 THF Room D 93
2,2,2-trifluoro-N-[1- of phosphorus mmol) of temperature,
((6-trifluoromethyl)pyridin-3-  pentasulfide sodium 4h
ylmethyl)pyridin- carbonate
2(1H)-ylidene]-acetamide
3-4 110 mg (0.58 mmol) of 105 mg (0.51 mmol) 103 mg (0.75  DMF 65°C.,2h A 63
2-fluoro-5- of 2-chloro-2,2- mmol) of
(bromomethyl)pyridine diftuoro-N- potassium
(pyridin-2(1H)- carbonate
ylidene))acetamide
3-5 110 mg (0.58 mmol) of 139 mg (0.58 mmol) 88 mg (0.63 DMF 65°C.,2h A 22
2-fluoro-5- 0f2,2,3,3,3-pentafluoro-N-  mmol) of
(bromomethyl)pyridine (pyridin-2(1H)- potassium
ylidene)propanamide carbonate
11-20 40 mg (0.15 mmol) of 65 mg (0.11 mmol) 16 mg (0.15 THF Room D 53
2,2,2-trifluoro-N-[1- of phosphorus mmol) of temperature,
((tetrahydrofuran-3- pentasulfide sodium 4h
ylmethyl)pyridin- carbonate
2(1H)-ylidene]acetamide
1-14 200 mg (0.78 mmol) of 76 ul (0.94 mmol) 32l (0.23 Acetonitrile reflux, 1 h B 28
1-[(6-chloropyridin-3- of acrylic acid mmol) of
ylmethyl]pyridin- chloride triethylamine
2(1H)-imine
hydrochloride
1-37 78 mg (0.28 mmol) of N- 125 mg (0.28 mmol) 30 mg (0.28 THF Room D 21
[1-((6-chloropyridin-3- of phosphorus mmol) of temperature,
ylmethyl)pyridin- pentasulfide sodium 2h
2(1H)-ylidene]- carbonate
propionamide
1-39 180 mg (0.96 mmol) of 341 mg (0.75 mmol) 102 mg (0.96  THF Room D 29
N-[1-((6-chloropyridin- of phosphorus mmol) of temperature,
3-yDmethyl)pyridin- pentasulfide sodium 2h
2(1H)-ylidene]- carbonate
isobutyramide
1-40 54 mg (0.19 mmol) of N- 54 mg (0.19 mmol) 20 mg (0.19 THF Room D 12
[1-((6-chloropyridin-3- of phosphorus mmol) of temperature,
ylmethyl)pyridin- pentasulfide sodium 2h
2(1H)-ylidene]- carbonate
cyclopropane

carboxyamide
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TABLE 44-continued
Reaction
Compound Base and temperature, Method  Yield
No. Raw material 1 Raw material 2 the like Solvent Time (Table) (%)
1-15 200 mg (0.78 mmol) of 1- 83 mg (0.94 mmol) 320 pul (2.34 Acetonitrile  reflux, 5h B 19
[(6-chloropyridin-3- of propyol mmol) of
ylmethyl]pyridin-2(1H)- oxychloride triethylamine
imine hydrochloride
1-35 26 mg (0.074 mmol) of N- 26 mg (0.06 mmol) 8 mg (0.074 THF Room D 23
[1-((6-chloropyridin-3- of phosphorus mmol) of temperature,
ylmethyl)pyridin-2(1H)- pentasulfide sodium 1.5h
ylidene]-3- carbonate
phyenylpropanamide
1-501 100 mg (0.30 mmol) of N- 145 mg (1.50 mmol) 205 pl (1.50 Ethanol 50°C.,19.5h F 14
[1-((6-chloropyridin-3- of O-ethyl mmol) of
ylmethyl)pyridin-2(1H)- hydroxylamine triethylamine
ylidene]-2,2,2- hydrochloride
trifluoroethanethioamide
1-499  1.00 g (3.00 mmol) of N- 1.04 g (15.0 mmol) 2.00ml (15.0  Ethanol 50°C.,21h F 63
[1-((6-chloropyridin-3- of hydroxylamine mmol) of
ylmethyl)pyridin-2(1H)- hydrochloride triethylamine
ylidene]-2,2,2-
trifluoroethanethioamide
1-510  1.00 g (3.00 mmol) of N- 239 mg (1.50 mmol) 205 ul (1.50 Ethanol 50°C.,19.5h F 20
[1-((6-chloropyridin-3- of O-benzyl mmol) of
ylmethyl)pyridin-2(1H)- hydroxylamine triethylamine
ylidene]-2,2,2- hydrochloride
trifluoroethanethioamide
1-511 30 mg (0.09 mmol) of N- 20 pl (0.28 mmol) 38 ul (0.28 Acetonitrile Room G 72
[1-((6-chloropyridin-3- of acetyl chloride mmol) of temperature,
ylmethyl)pyridin- triethylamine 15 min
2(1H)-ylidene]-2,2,2-
trifluoro-N'"-
hydroxyacetimidamide
TABLE 45
Reaction
Compound Base and temperature, Method Yield
No. Raw material 1 Raw material 2 the like Solvent Time (Table) (%)
1-519 30 mg (0.09 mmol) of 20 ul (0.17 24 ul (0.17 Acetonitrile Room G 67
N-1-((6-chloropyridin-3- mmol) of mmol) of temperature,
ylmethyl)pyridin- benzoyl triethylamine 10 min
2(1H)-ylidene]-2,2,2- chloride
trifluoro-N'"-
hydroxyacetimidamide
1-523 30 mg (0.09 mmol) of 20 ul (0.26 36 ul (0.26 Acetonitrile Room G 49
N-[1-((6-chloropyridin-3- mmol) of methyl mmol) of temperature,
ylmethyl)pyridin- chloroformate triethylamine 20 min
2(1H)-ylidene]-2,2,2-
trifluoro-N'"-
hydroxyacetimidamide
1-528 30 mg (0.09 mmol) of 20 ul (0.18 25 ul (0.18 Acetonitrile Room G 100
N-[1-((6-chloropyridin-3- mmol) of mmol) of temperature,
ylmethyl)pyridin- methanesulfonyl  triethylamine 20 min
2(1H)-ylidene]-2,2,2- chloride
trifluoro-N'"-
hydroxyacetimidamide
1-531 30 mg (0.09 mmol) of 28 mg (0.15 21 ul (0.15 Acetonitrile Room G 100
N-[1-((6-chloropyridin-3- mmol) of 4- mmol) of temperature,
ylmethyl)pyridin- methylbenzene-  triethylamine 12h
2(1H)-ylidene]- sufonyl chloride
2,2,2-trifluoro-N'-
hydroxyacetimidamide
1-507 30 mg (0.09 mmol) of 50 mg (0.45 62 ul (0.45 Ethanol 50°C.,5h F 45
N-[1-((6-chloropyridin-3- mmol) of O- mmol) of
ylmethyl)pyridin- allyl triethylamine,
2(1H)-ylidene]- hydroxylamine 25 mg (0.09
2,2,2-trifluoroethanethioamide hydrochloride mmol) of silver
carbonate
1-516 30 mg (0.09 mmol) of 20 ul (0.25 34 ul (0.25 Acetonitrile Room G 64
N-[1-((6-chloropyridin-3- mmol) of mmol) of temperature,
ylmethyl)pyridin- acryloyl triethylamine 20 min
2(1H)-ylidene]- chloride

2,2,2-trifluoro-N'-
hydroxyacetimidamide
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TABLE 45-continued
Reaction
Compound Base and temperature, Method Yield
No. Raw material 1 Raw material 2 the like Solvent Time (Table) (%)
1-518 30 mg (0.09 mmol) of 15mg (0.18 EDC-HCIl 135mg  Dichloromethane Room G 22
N-[1-((6-chloropyridin-3- mmol) of 3- (0.18 mmol), temperature,
ylmethyl)pyridin- butynoate DMAP 22 mg(0.18 2lh
2(1H)-ylidene]- mmol)
2,2,2-trifluoro-N'-
hydroxyacetimidamide
1-527 30 mg (0.09 mmol) of 20 ul (0.16 22 ul (0.16 Acetonitrile Room G 54
N-[1-((6-chloropyridin-3- mmol) of phenyl mmol) of temperature,
ylmethyl)pyridin- chloroformate triethylamine 1.5h
2(1H)-ylidene]-
2,2,2-trifluoro-N'-
hydroxyacetimidamide
1-521 30 mg (0.09 mmol) of 20mg (0.14 40 pl (0.28 Acetonitrile Room G 46
N-[1-((6-chloropyridin-3- mmol) of mmol) of temperature,
ylmethyl)pyridin- nicotinic acid triethylamine 1.5h
2(1H)-ylidene]- chloride
2,2,2-trifluoro-N'- hydrochloride
hydroxyacetimidamide
1-43 100 mg (0.30 mmol) Ethylamine (30% 90 pul (0.60 Ethanol 50°C,. 1.5h E 57
of N-[1-(6-chloropyridin-3- methanol mmol) of
ylmethyl)pyridin- solution, 0.60 triethylamine,
2(1H)-ylidene]- mmol) 91 mg (0.33
2,2,2- mmol) of silver
trifluoroethanethioamide carbonate
1-536 50 mg (0.15 mmol) of 20 ul (0.17 tBuOK Acetonitrile Room H 30
N-[1-((6-chloropyridin-3- mmol) of benzyl 5 mg (0.04 mmol) temperature,
ylmethyl)pyridin- isocyanate 1h
2(1H)-ylidene]-
2,2,2-trifluoro-N'-
hydroxyacetimidamide
TABLE 46
Reaction
Compound Base and temperature, Method  Yield
No. Raw material 1 Raw material 2 the like Solvent Time (Table) (%)
1-42 150 mg (0.45 mmol) of N-  Methylamine 124 mg (0.45  Methanol 50°C,1h E 56
[1-((6-chloropyridin-3- (40% methanol mmol) of
ylmethyl)pyridin-2(1H)- solution, silver
ylidene]-2,2,2- 1.36 mmol) carbonate
trifluoroethanethioamide
1-500 50 mg (0.15 mmol) of N- 63 mg (0.75 103 pl (0.75 Ethanol 50°C.,5h F 50
[1-((6-chloropyridin-3- mmol) of O- mmol) of
ylmethyl)pyridin-2(1H)- methyl triethylamine,
ylidene]-2,2,2- hydroxylamine 41 mg (0.15
trifluoroethanethioamide hydrochloride mmol) of
silver
carbonate
1-504 50 mg (0.15 mmol) of N- 95 mg (0.75 165 pl (1.20 Ethanol 50°C.,5h F 19
[1-((6-chloropyridin-3- mmol) of O-t- mmol) of
ylmethyl)pyridin-2(1H)- butyl triethylamine,
ylidene]-2,2,2- hydroxylamine 62 mg (0.23
trifluoroethanethioamide hydrochloride mmol) of
silver
carbonate
1-534 40 mg (0.12 mmol) of N- 11 mg (0.13 tBuOK 4 mg Acetonitrile Room H 32
[1-((6-chloropyridin-3- mmol) of n- (0.04 mmol) temperature,
ylmethyl)pyridin-2(1H)- propyl 1h
ylidene]-2,2,2-trifluoro- isocyanate
N'-hydroxyacetimidamide
1-535 40 mg (0.12 mmol) of N- 14 mg (0.13 tBuOK 4 mg Acetonitrile Room H 54
[1-((6-chloropyridin-3- mmol) of (0.04 mmol) temperature,
ylmethyl)pyridin-2(1H)- chloroethyl 1h
ylidene]-2,2,2-trifluoro- isocyanate
N'-hydroxyacetimidamide
1-72 150 mg (0.45 mmol) of N- 74 ul (0.68 137 mg (0.50  Ethanol 50°C.,3h E 45
[1-((6-chloropyridin-3- mmol) of mmol) of silver
ylmethyl)pyridin-2(1H)- benzylamine carbonate

ylidene]-2,2,2-
trifluoroethanethioamide
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TABLE 46-continued
Reaction
Compound Base and temperature, Method  Yield
No. Raw material 1 Raw material 2 the like Solvent Time (Table) (%)
1-150 100 mg (0.30 mmol) of N- 56 ul (0.60 91 mg (0.33 Ethanol 50°C.,5h E 50
[1-((6-chloropyridin-3- mmol) of mmol) of silver
ylhmethyl)pyridin-2(1H)- methylthioethylamine carbonate
ylidene]-2,2,2-
trifluoroethanethioamide
1-67 100 mg (0.30 mmol) of N- 74 ul (1.20 91 mg (0.33 Ethanol 50°C.,2h E 49
[1-((6-chloropyridin-3- mmol) of 2- mmol) of silver
ylmethyl)pyridin-2(1H)- aminoethanol carbonate
ylidene]-2,2,2-
trifluoroethanethioamide
1-515 30 mg (0.09 mmol) of N- 40 pl (0.44 30l (0.22 Acetonitrile 50°C.2h G 67
[1-((6-chloropyridin-3- mmol) of mmol) of
yDmethyl)pyridin-2(1H) - cyclopropanecarboxylic  triethylamine
ylidene]-2,2,2-trifluoro- acid chloride
N'-hydroxyacetimidamide
1-56 100 mg (0.30 mmol) of N- 38 ul (0.60 91 mg (0.33 Ethanol 50°C,2h— E 57
[1-((6-chloropyridin-3- mmol) of mmol) of silver reflux, 2 h
ylmethyl)pyridin-2(1H)- propargylamine carbonate
ylidene]-2,2,2-
trifluoroethanethioamide
1-512 30 mg (0.09 mmol) of N- 20 ul (0.23 34l (0.25 Acetonitrile Room G 32
[1-((6-chloropyridin-3- mmol) of mmol) of temperature,
ylmethyl)pyridin-2(1H)- propionyl triethylamine 30 min
ylidene]-2,2,2-trifluoro- chloride
N'-hydroxyacetimidamide
1-514 30 mg (0.09 mmol) of N- 20 ul (0.19 27 ul (0.20 Acetonitrile Room G 61
[1-((6-chloropyridin-3- mmol) of mmol) of temperature,
ylmethyl)pyridin-2(1H)- isopropionyl triethylamine 2h
ylidene]-2,2,2-trifluoro- chloride
N'-hydroxyacetimidamide
1-50 100 mg (0.30 mmol) of N- 48 ul (1.20 91 mg (0.33 Ethanol 50°C.,1.5h—= E 44
[1-((6-chloropyridin-3- mmol) of mmol) of silver reflux, 4.5 h
ylmethyl)pyridin-2(1H)- cyclopropylamine carbonate
ylidene]-2,2,2-
trifluoroethanethioamide
TABLE 47
Reaction
Compound Base and temperature, Method Yield
No. Raw material 1 Raw material 2 the like Solvent Time (Table) (%)
1-114 80 mg (0.30 mmol) of N- 48 ul (0.36 mmol) of 73 mg Ethanol 50°C.,3.5h E 52
[1-((6-chloropyridin-3- 2-phenyloxyethylamine (0.33
ylhmethyl)pyridin-2(1H)- mmol) of
ylidene]-2,2,2- silver
trifluoroethanethioamide carbonate
1-44 80 mg (0.30 mmol) of N- 60 pl (0.72 mmol) of 73 mg Ethanol 50°C.,2h E 55
[1-((6-chloropyridin-3- n-propylamine (0.33
ylmethyl)pyridin-2(1H)- mmol) of
ylidene]-2,2,2- silver
trifluoroethanethioamide carbonate
1-118 100 mg (0.30 mmol) of N- 62 pl (0.60 mmol) of 91 mg Ethanol 50°C.,5h E 70
[1-((6-chloropyridin-3- 2-aminomethylpyridine (0.33
ylmethyl)pyridin-2(1H)- mmol) of
ylidene]-2,2,2- silver
trifluoroethanethioamide carbonate
1-119 100 mg (0.30 mmol) of N- 62 pl (0.60 mmol) of 91 mg Ethanol 50°C.,5h E 58
[1-((6-chloropyridin-3- 3-aminomethylpyridine (0.33
ylmethyl)pyridin-2(1H)- mmol) of
ylidene]-2,2,2- silver
trifluoroethanethioamide carbonate
1-47 100 mg (0.30 mmol) of N- 44 mg (0.60 mmol) of 91 mg Ethanol 50°C.,5h E 49
[1-((6-chloropyridin-3- n-butylamine (0.33
ylmethyl)pyridin-2(1H)- mmol) of
ylidene]-2,2,2- silver
trifluoroethanethioamide carbonate
1-55 100 mg (0.30 mmol) of N-  CH2—CHCH2NH2 34 mg 91 mg Ethanol 50°C.,2h — E 53
[1-((6-chloropyridin-3- (0.60 mmol) (0.33 reflux, 1 h
ylmethyl)pyridin-2(1H)- mmol) of
ylidene]-2,2,2- silver
trifluoroethanethioamide carbonate
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TABLE 47-continued
Reaction
Compound Base and temperature, Method Yield
No. Raw material 1 Raw material 2 the like Solvent Time (Table) (%)
1-122 100 mg (0.30 mmol) of N-  H2NCH?2-(2-thienyl) 91 mg Ethanol 50°C.,2h— E 30
[1-((6-chloropyridin-3- 68 mg (0.60 mmol) (0.33 reflux, 1 h
ylmethyl)pyridin-2(1H)- mmol) of
ylidene]-2,2,2- silver
trifluoroethanethioamide carbonate
1-45 100 mg (0.30 mmol) of N- 70 mg (1.20 mmol) of 91 mg Ethanol 50°C.,2h— E 35
[1-((6-chloropyridin-3- isopropylamine (0.33 reflux, 5h
ylmethyl)pyridin-2(1H)- mmol) of
ylidene]-2,2,2- silver
trifluoroethanethioamide carbonate
1-124 100 mg (0.30 mmol) of N-  H2NCH2-(2-furanyl) 91 mg Ethanol 50°C.,2.5h E 56
[1-((6-chloropyridin-3- 58 mg (0.60 mmol) (0.33
ylmethyl)pyridin-2(1H)- mmol) of
ylidene]-2,2,2- silver
trifluoroethanethioamide carbonate
1-126 100 mg (0.30 mmol) of N-  H2NCH2-(2- 91 mg Ethanol 50°C.,1h E 43
[1-((6-chloropyridin-3- thienyldrofuranyl) (0.33
ylmethyl)pyridin-2(1H)- 61 mg (0.60 mmol) mmol) of
ylidene]-2,2,2- silver
trifluoroethanethioamide carbonate
1-64 100 mg (0.30 mmol) of N- 110 mg (1.20 mmol) 91 mg Ethanol 50°C.,1h— E 22
[1-((6-chloropyridin-3- of aminoacetonitrile (0.33 reflux, 6 h
ylmethyl)pyridin-2(1H)- hydrochloride mmol) of
ylidene]-2,2,2- silver
trifluoroethanethioamide carbonate
1-146 100 mg (0.30 mmol) of N-  CH3OCH2CH2NH?2 91 mg Ethanol 50°C.,5h E 30
[1-((6-chloropyridin-3- 45 mg (0.60 mmol) (0.33
ylmethyl)pyridin-2(1H)- mmol) of
ylidene]-2,2,2- silver
trifluoroethanethioamide carbonate
1-52 100 mg (0.30 mmol) of N- 51 mg (0.60 mmol) of 91 mg Ethanol 50°C.,4h E 30
[1-((6-chloropyridin-3- cyclopentylamine (0.33
ylmethyl)pyridin-2(1H)- mmol) of
ylidene]-2,2,2- silver
trifluoroethanethioamide carbonate
1-121 100 mg (0.30 mmol) of N- 65 mg (0.60 mmol) of 91 mg Ethanol 60°C.,4h E 33
[1-((6-chloropyridin-3- 4-aminomethy! (0.33
ylmethyl)pyridin-2(1H)- pyridine mmol) of
ylidene]-2,2,2- silver
trifluoroethanethioamide carbonate
TABLE 48
Reaction
Compound Base and temperature, Method  Yield
No. Raw material 1 Raw material 2 the like Solvent Time (Table) (%)
1-53 100 mg (0.30 mmol) of N- 59 mg (0.60 mmol) of 91 mg Ethanol 60°C.,2h E 28
[1-((6-chloropyridin-3- cyclohexylamine (0.33
ylmethyl)pyridin-2(1H)- mmol) of
ylidene]-2,2,2- silver
trifluoroethanethioamide carbonate
1-76 100 mg (0.30 mmol) of N- 73 mg (0.60 mmol) of 91 mg Ethanol 60°C.,4h E 60
[1-((6-chloropyridin-3- phenethylamine (0.33
ylmethyl)pyridin-2(1H)- mmol) of
ylidene]-2,2,2- silver
trifluoroethanethioamide carbonate
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TABLE 49 TABLE 49-continued
MS or IR MS or IR
Compound (KBr, v, Compound (KBr, v,
No. 1H-NMR (CDCI3, 8, ppm) cm™!) s No 1H-NMR (CDCI3, 8, ppm) cm™!)
266-2 5.62 (2H, s), 7.33 (1H, d), 7.83 m/z = 323 33 5.54 (2H, ), 5.92 (1H, 1), 6.79
(1H, d), 8.57 (2H, m) (M +H) (1H, td), 6.94 (1H, dd), 7.70
444-2 5.73 (2H, s), 7.69 (1H, s), 8.56 m/z = 329 (1H,m), 7.78 (1H, dd), 8.03 (1H,
(1H, s) (M +H) td), 8.30 (1H, d), 8.50 (1H, d)
190-2 5.39 (2H, s), 6.87 (1H, dd), m/z = 317 43 5.50 (2H, s), 5.90 (1H, 1), 6.79 m/z =342
7.36 (1H, d), 7.91 (1H, dd), (M +H) 10 (1H,m), 7.48 (1H,d),7.74 3H, (M +H)
8.39 (1H, d), 8.49 (1H, s), 8.79 m), 8.43 (1H, d), 8.50 (1H, d)
(1H, d) 5-5 5.56 (2H,s), 6.91 (1H,m),7.69  m/z = 384.0372
201-2 5.45 (2H, 's), 7.37 (1H, d), 7.65 m/z =317 (1H, dd), 7.82 (2H, m), 8.26 (1H, (M +H)
(1H, d), 7.87 (1H, dd), 7.99 (M +H) d), 8.60 (1H, d)
(1H, d), 8.49 (1H, d), 9.80 (1H, 6-5 5.52(2H,s),6.93 (1H,m),7.86  m/z = 367.0687
d) 15 (2H,m). 8.61 (1H,d),8.75(2H, (M +H)
223-2 5.69 (2H, s), 7.31 (1H, d), 7.55 m/z =317 s)
(1H, dd), 7.92 (1H, dd), 8.28 (M +H) 1-22 5.49 (2H, ), 7.09 (1H, td), m/z = 347.9972
(1H, dd), 8.59 (1H, d), 8.78 7.35 (1H, d), 7.78 (1H, dd), (M +H)
(1H, dd) 7.95 (2H, m), 8.46 (1H, d), 8.55
146-2 5.64 (2H, s), 7.14 (1H, dd), m/z = 332 (1H, d)
7.33 (1H, d), 7.47 (1H, dd), (M +H) 1-23 5.47 (2H, s), 7.10 (1H, td), m/z = 382.0246
7.71 (1H, dd). 7.74 (1H, dd), 20 7.34 (1H, d), 7.68 (1H, dd), (M + H)
8.42 (1H, d), 11.64 (1H, brs) 7.95 (2H, m), 8.41 (1H, d), 8.55
224-2 5.78 (2H, s), 7.57, 7.63 (1H, m/z = 323 (1H, dd)
dd x 2),7.70 (1H, 5), 8.26, 8.41 (M +H) 5-20 5.49 (2H, ), 7.10 (1H, m), 7.65 m/z = 350.0188
(1H, dd x 2), 8.82, 9.04 (1H, (1H, dd), 7.96 (1H, m), 8.00 (M +H)
dd x 2) (1H,m), 8.27 (1H, d), 8.63 (1H,
102-2 5.56 (2H,s),7.15 (1H,m),7.38  m/z =341 25 d)
(1H, d), 7.84 (1H, dd), 8.26 (M +H) 53 5.53 (2H, s), 5.90 (1H, 1), 6.80 m/z = 316.0507
(1H, dd), 8.48 (1H, d), 8.60 (1H,td), 7.76 (2H, m), 8.29 (M +H)
(1H, d) (1H, d), 8.52 (1H, d)
2122 5.43 (2H, 's), 7.35 (1H, d), 7.87 m/z =317
(1H, dd), 8.20 (1H, d), 8.29 (M +H)
(1H, d), 8.51 (1H, d), 8.77 (1H, 30
9 TABLE 50
1-20 5.48 (2H, s), 7.12 (1H, td), m/z = 332
7.34 (1H, d), 7.77 (1H, dd), (M +H)
7.96 (1H, m), 8.05 (1H, dd), c q MS or IR
ompoun (KBr, v.
8.45 (1H, d), 8.56 (1H, d) No. 1H-NMR (CDCI3, &, ppm) em™)
12-2 5.54 (2H, s), 6.96 (1H, m), 7.21 m/z =316 15
(1H, d),7.87 (1H, m), 7.97 (1H, ~ (M +H) 6-3 5.45 (2H, s), 5.89 (1H, 1), 6.83 m/z = 299.0532
m), 8.34 (1H, d), 8.50 (1H, d) (1H, td), 7.75 (1H, m), 7.82 (M +H)
213-2 5.51 (2H, s), 7.69 (1H, s), 8.25 m/z =323 (1H, dd), 8.52 (1H, d), 8.81
(1H, d), 8.30 (1H, d), 8.57 (1H, (M +H) (2H.s)
s) 8-2 5.73 (2H, s), 6.90 (1H, td),
1-17 4.52 (2H, q), 5.44 (2H, S), 6.85 m/z = 346 40 7.54 (IH, d), 7.81 (IH, td),
(1H,td), 7.31 (1H,d),7.57 2H, ~ (M+H) 7.97 (1H, d), 8.22 (1H, d), 8.53
m), 7.79 (1H, dd), 8.14 (1H, d), (1H, d)
8.40 (1H, d) 5-4 5.54 (2H, s), 6.86 (1H, td), m/z = 350.0082
1-18 1.44 (3H, d), 531 (IH, m), 542 m/z = 360 7.99 (3H, IH) 8.30 (IH, d), R.54 (M + H)
(2H, q), 6.54 (1H, td), 7.30 (1H, (M +H) (1H, d)
d), 7.53 (2H, m). 7.79 (1H, dd), 4-4 5.52 (2H, s), 6.86 (1H, td), m/z = 375.96
8.10 (1H, d), 8.40 (1H, d) 43 749 (11, d), 7.77 QH,m), 7.83 (M +TH)
1-19 5.47 (2H, S), 5.81 (IH, IH), 6.69 m/z =414 (IH, dd), .45 (IH, d), .52
(1H,m), 7.31 (1H,d), 7.65 1H, (M +H) (11, d)
m), 7.68 (1H, dd), 7.85 (1H, dd), 6-4 5.49 (2H, s), 6.90 (1H, td), m/z = 333.0121
8.17 (1H, d), 8.40 (1H, d) 7.82 (1H, td), 7.87 (1H, dd), (M +H)
7-2 5.57 (2H, s), 6.91 (1H, m), 7.80 8.54 (1H, d), 8.81 (2H, s)
(1H, m), 8.10 (1H, m), 8.47 (1H, 50 4-5 5.53 (2H, s), 6.89 (1H, td), m/z =410
s),8.49 (1H, d), 8.72 (1H, d) 7.48 (1H, d), 7.70 (1H, dd), M +H)
1-13 3.22 (2H, q), 5.46 (2H, s), 6.65 m/s = 330 7.82 (2H, m), 8.41 (1H, d), 8.58
(1H, td), 7.31 (1H, d), 7.62 (IH, (M +H) (1H,d)
m), 7.66 (1H, dd). 7.70 (1H, dd), 2-20 5.57 (2H,s),7.12(1H, m), 7.68  m/z =338
8.35 (1H, d), 8.41 (1H, d) (1H,s), 7.97 (1H, m), 8.12 (1H, (M +H)
168-2 5.11 (2H, s), 7.40 (2H, m), 7.75 m/z = 332.0426 55 d), 8.67 (1H, d)
(1H, dd), 8.09 (1H, d), 8.15 (1H, M +H) 10-20 5.58 (2H, s), 7.12 (1H, m), 7.70 m/z =366
d), 8.46 (1H, d), 8.81 (1H, brs) (1H, d),7.97 (2H, m), 8.02 (1H, (M+H)
1-21 5.49 (2H, ), 6.21 (1H, 1), 7.05 m/z = 314.0346 d),8.62 (1H, d), 8.77 (1H,5)
(IH, td), 7.34 (IH, d), 7.82 (IH, (M + H) 3-4 5.55 (2H, S), 6.86 (IH, td), m/z =316
dd), 7.90 (1H, m), 7.94 (1H, dd), 693 (L ad 7T (L 1) (M+H)
8.45 (1H, d), 8.49 (1H, d) 60 ;gf E}g & )35%26(1(1111{21; )
3-20 5.51 (2H, s), 6.95 (1H, d), 7.15 m/z = 316.0559 : b ’
(LIL td), 7.96 (2FL, m), 8.09 (1L, (M + ) 3-5 5.56 (2H, ), 6.89 (1H, m), 6.94  m/z =350
2 1) I » M, ©- g (1H, dd), 7.80 (2H, m), 7.97 (M +H)
d), 8.29 (1H, d), 8.52 (1H, d) (1HL td), 8.27 (11, ), 8.58
4-20 5.47 (2H,s),7.13 (1H,m),7.50  m/z = 375.9 (K. d)
(1H,m), 7.66 (1H, m), 7.97 1H, ~ (M +H) 11-20 1.69 (1H, m), 2.07 (11, m), 2.84  m/z =291
m), 8.07 (1H, m), 843 (1H, s), 65 (1H, m), 3.59 (1H, dd), 3.71 (M + H)

8.54 (1H, m)

(11, dd), 3.77 (1H, m), 3.96
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TABLE 50-continued TABLE 51
MS or IR MS or IR
Compound (KBr, v. Compound (KB, v,
No. 1H-NMR (CDCI3, &, ppm) em™Y) 5 No. 1H-NMR (CDCI3, 8, ppm) cm™)
(1H, m), 4.13 (11, dd), 4.42 1-516 5.27 (2H, ), 5.76 (1H, dd), 5.91 m/z = 385
(1F. dd), 7.11 (1H, m), 7.92 (1H, dd), 6.22 (1H, dd), 6.36 (1H, M+ H)
(LIL. dd), 798 (1FL. m), 840 m), 6.42 (1H, d), 7.29 (2H, m), 7.42
(E. ) (1H, d), 7.76 (1H, dd), 8.37 (1H, d)
’ 1-518 1.25 (1H, s), 1.98 (2H, ), 5.28 m/z = 397
1-14 5.44 (2H, ), 5.61 (1H, dd), m/z = 274 10 (3H, 5), 6.38 (31, m), 7.30 (21, m), M+ 1)
6.28 (1H, dd), 6.36 (1H, dd), M +H) 7.41 (1H, d), 7.75 (1H, dd), 8.38
6.52 (1H, m), 7.30 (1H, d), 7.52 (1H, d)
(1H,m), 7.57 (1H, d), 7.73 (1H, 1-527 5.28 (2H, s), 6.39 (1H, m), 6.50 m/z =451
dd), 8.28 (1H, d), 8.44 (1H, d) (1H,d), 7.13 (1H, d), 7.22-7.41 M +H)
1-37 1.28 (3H, 1), 2.88 (2H, q), 5.41 m/z = 292 (7H, m), 7.76 (1H, dd), 8.40 (1H, d)
(2H, 5), 6.86 (1H, 1), 7.35 (1H, (M +H) 15 1-521 5.30 (2H, s), 6.42 (1H, 1), 6.52 m/z = 436
d), 7.75 (3H, m), 8.10 (1H, d), (1H, d), 7.20 (1H, d), 7.32 (2H, m), M + )
8.44 (1H, d) 7.53 (1H, dd), 7.75 (1H, dd), 8.01
1-39 1.26 (6H, d), 2.55 (1H, m), 5.51 m/z = 306 (1H, dd), 8.41 (1H, d), 8.54 (1H,
(21, 5), 6.98 (1H, m), 7.36 (1H, (M +H) d), 8.71 (1H, dd)
d), 7.76 (1H, dd), 7.77 (2H, m), 1-43 1.13(3H, 1), 3.03 (2H, q), 5.15 (2H, m/z = 343
8.08 (11, d), 8.4 (1H, d) - s),6.12 (1H, m), 6.19 (1H, d), M+ H)
140 0.92 (2H,m), 1.22 (2H, m), 240  m/z = 304 7-14(1H, m), 7.27 (1H, m), 7.33 (1H,
(11, m), 536 (21 ), 6.77 (11, (M +I0) d), 7.72 (1H, dd), 8.37 (1H, d)
) ’734’(1H & By (H. m) ’ 1-536 4.48 (2H, d), 5.25 (2H, s), 6.36 m/z = 464
> > & I > M (1H, td), 6.41 (1H, d), 6.79 (1H, M+ H)
7.71 (1H, dd), 8.14 (1H, d), m), 741 (7H, m), 7.73 (LH, dd),
8.41 (1H, d) 8.40 (1H, d)
1-15 5.08 (2H, d), 5.40 (2H, S), 5.84 m/z = 286 25 1-42 2.86 (3H, S), 5.16 (2H, S), 6.15 m/z = 329
(1H, 1), 6.50 (1H, m), 7.30 (1H, (M+H) (2H, m), 7.16 (1H, m), 7.26 (1H, (M + H)
d), 7.50 (1H, m), 7.56 (1H, m), dd), 7.31 (1H, d), 7.73 (1H, dd),
7.80 (1H, dd), 8.25 (1H, d), 8.38 (1H, d)
8.47 (1H, d) 1-500 3.86 (3H, s), 5.22 (2H, s), 6.17 m/z = 345
1-35 3.18 (4H, m), 5.05 (2H, s), 6.83 m/z = 368 (1H, m), 6.26 (1H, d), 7.14 (1H, m), M + )
(11, td), 7.05 (11, 1), 7.25 (M + H) 30 7.23 (1H, dd), 7.30 (1H, d), 7.78
(2H, m), 7.38 (3H, m), 7.59 (1H, (1H, dd), 8.39 (1H, d)
dd), 7.67 (1H, d), 7.72 (1H, 1-504 (11%{3 (9)Hé Sz)i 5(-3& (5)11’758’96(-1113 ) EII\VAZ =§§57
, M), 0. N s 1 , M), +
td), 7.99 (1H, d), 8.30 (1H, d) 7.20 (1H, dd), 7.26 (1H, m), 7.79
1-501  1.20 (3H, 1), 4.10 (2H, g), 5.22 m/z = 359 (1H, dd), 8.35 (1H, d)
(2H, ), 6.15 (1H, td), 6.27 M +H) 35 1-534 0.95 (3H, 1), 1.61 (2H, m), 3.23 m/z =416
(1H, d),7.13 (1H, m), 7.27 2H, (2H, 1), 5.24 (2H, 5), 6.32 (1H, 1), (M + H)
m), 7.79 (1H, dd), 8.37 (1H, d) 6.39 (1H, d), 6.48 (1H, m), 7.33 3H,
1-499  5.26 (2H, s), 6.11 (1H, d), 6.31 m/z =331 m), 7.74 (1H, dd), 8.40 (1H, d)
(1H, m), 7.31 (1H, m), 7.50 (1H, M+H) 1-535 3.65 (4H, m), 5.25 (2H, s), 6.36 m/z =436
d),7.83 (1H, dd), 7.90 (11, (1H,1), 6.41 (1H, d), 6.82 (1H, M+ H)
dd), 8.44 (11, d), 11.0 (111, s) 40 ;“2{17551(31){’ m), 7.74 (1H, dd),
1-510  5.07 (2H,s),5.19 (2H, s), 6.13 m/z = 421 172 422 (1 5), 5.13 QI 5), 6.14 /7 = 405
(1H, td), 6.22 (1H, d), 7.07 M+H) (1H, m), 6.21 (1H, d), 7.13 (1H, M + H)
(1H, m), 7.18-7.40 (8H, m), 7.69 m), 7.26 (7H, m), 7.68 (1H, dd),
(1H, dd), 8.34 (1H, d) 8.36 (1H, d)
1-511  1.99 3H,s),5.27 (2H, 5), 6.37 m/z =373 1-150 2.08 (3H,s),2.70 (2H, 1), 3.22 m/z = 389
(2H, m), 7.31 2H, m), 744 (1H, (M +H) 43 (2H, 1), 5.15 (2H, 5), 6.16 (1H, M+H)
dd), 7.76 (1H, dd), 8.37 (1H. d) t),6.22 (14, d), 7.17 (1H, m),
1-519  5.31(2H,s), 6.36 (1H, 1), 6.51 m/z = 435 (71'%19, Eildli’ 5)3’87'(31;51;){’ ), 7.70
(1H,d),7.17 (1H,d),7.25 4H, ~ (M+H) 1-67 3.13 (2H, m), 3.73 (2H, 1), 5.15 vz = 359
m), 7.50 (3H, m), 7.78 (1H, dd), (2H, s), 6.18 (21, m), 7.17 (1H, M +H)
8.41 (1H, d) 50 m), 7.33 (2H, m), 7.71 (1H, dd),
1-523  3.84(3H,s),5.26 (2H, s), 6.35 m/z = 389 8.37 (1H, d)
(1H, m), 6.40 (1H,d), 7.30 H, (M +H) 1-515 0.82 (2H, m), 0.93 (2H, m), 1.40 m/z = 399
m), 7.37 (1H, dd), 7.73 (1H, (1H, m), 5.27 (2H, s), 6.35 (1H, M + )
dd), 8.37 (1H, d) m), 642 (1H, d), 7.31 2H, m),
1528 3.14 (3H, ), 5.27 2H, ), 6.44 m/z = 409 741 (11, d), 7.77 (1H, dd),
(1H, td), 6.54 (1H, dd), 7.32 (M +H) 55 8.38 (1H, d)
(1H. d), 7.41 2H, m), 7.68 (111, 1-56 2.13 (1H, 1), 3.85 (2H, d), 5.18 m/z = 353
dd), 8.39 (1H, d) (2H,5), 6.21 (1H, 1), 6.25 (1H, M+ H)
1-531  2.45 (3H,s),5.23 (2H, s), 6.37 m/z = 485 3)337'(1551{(1?)’ ;“;’07519{(21;)’ )
(1H, d), 6.42 (1H, td), 7.29 (M +H) %38 (1H: d)’ : e
(4H, m), 7.45 (1H, d), 7.70 (1H, 60 1-512 1.02 (3H, 1), 2.23 (2H, q), 5.26 miz = 387
dd), 7.80 (2H, d), 8.35 (1H, d) (2 H, 5), 6.34 (1H, m), 6.39 (1H, M+ H)
1-507  4.54 (2H,m), 5.16 (2H, m), 5.22  m/z =371 m), 7.29 (2H, m), 7.40 (1H, d),
(2H, s), 5.91 (1H, m), 6.17 (1H, M+H) 7.75 (11, dd), 8.37 (1H, d)
td), 6.29 (1H, d), 7.15 (1H, m), 1-514 0.97 (6H, s), 2.37 (1H, m), 5.26 m/z = 399
7.27 (2H, m), 7.79 (1H, dd), (2H, 5), 6.35 (1H, m), 6.40 (1H, (M + H)
8.37 (1H, d) 65

d), 7.27 (2H, m), 7.42 (1H, dd),
7.77 (1H, dd), 8.38 (1H, d)
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TABLE 51-continued TABLE 52-continued
MSorIR MS or IR
Compound (KBr, v, Compound (KBr, v,
No. 1H-NMR (CDCI3, 8, ppm) cm™Y) s No. 1H-NMR (CDCI3, 8, ppm) cm™!)
1-50 0.74 (2H, m), 0.85 (2H, m), 2.51 m/z = 355 m), 7.31 (1, d), 7.69 (1H, dd),
(1H, m), 5.18 (2H, s), 6.12 (1H, M +H) 8.35 (11, d)
m), 6.30 (11, d), 7.15 (1H, m), 1-121 418 (21, s), 5.14 (21, 5), 6.20 m/z = 406
7.27 (1H, m), 7.31 (1H, d), 7.79 (2H, m), 7.19 (3H, m), 7.26 (1H, (M + 1)
(11, dd), 8.39 (1H, d) m), 7.35 (1, dd), 7.75 (1H,
1-114 3.44 (2H, td), 4.18 (21, 1), m/z =435 10 dd), 8.36 (1H, d), 8.51 (2H, m)
5.14 (2H, 5), 6.15 (1H, td), M +H) 1-53 0.98-1.72 (10H, m), 2.91 (1H, m/z =397
6.26 (1H, d), 6.86 (21, d), 6.92 m), 5.11 (21, s), 6.11 (11, td), (M + 1)
(1H, m), 7.16 (11, m), 7.28 (4H, 6.24 (1H, d), 7.11 (1H, m), 7.29
m), 7.71 (11, dd), 8.38 (1, d) (3H, m), 7.66 (1H, dd), 8.34
1-44 0.83 (3H, 1), 1.55 (2H, m), 2.91 m/z =357 (11, d)
(2H, m), 5.14 (2H, s), 6.12 (1H, M +H) 15 1-76 2.90 (2H, 1), 3.24 (2H, td), m/z =419
td), 6.18 (11, d), 7.13 (1H, m), 5.07 (2H, 5), 6.01 (LH, d), 6.09 (M + 1)
7.30 (2H, m), 7.71 (1H, dd), (1H, td), 7.02-7.30 (8H, m),
8.36 (1H, d) 7.61 (1H, dd), 8.34 (1H, d)
1118 441 (QH. 5),5.15 (2H, s), 6.18 2 = 406 267-2 434 (1H, d), 4.62 (1H, d), 6.40 1730, 1689,
(1H, 1), 6.24 (1H, d), 7.14 (2H, M+ H) (11, d), 7.20 (11, d), 7.51 (2H, 1556, 1467,
m), 7.26 (2H, m), 7.54 (1H, d), 20 I7H§,27£I9_I(g1,8d(21;, (7116_13 ((ﬁH m), 1440, 1418
;gg EE gi)gzi;la(llfﬁfd)’ 253-2 5.31 (2H, 5), 7.28 (2H, m), 7.50 1644, 1557,
1-119 422 (21, 5), 5.16 (2L, 5), 6.20 m/z = 406 S)I?’sﬁiz)’siﬁ,(if’s?s’ (71?{5 fil)H 1308, 1483
(2H, m), 7.15-7.30 3H, m), 7.34 M +H) 2512 5.20 (2H, 5), 7.26 (2H, m), 7.63 3065, 1696,
(1H, dd), 7.61 (1H, d), 7.79 (2H,m), 7.85 (2H, m), 8.02 (1H, 1463, 1403
(11, dd), 8.37 (11, d), 8.42 25 d), 8.23 (2H, m)
(1H, d), 8.46 (1H, d) 1322 5.76 (2H, 5), 6.91 (1H, m), 7.46 3060, 2226,
(1H, m), 7.60 (1H, m), 7.70 (1H, 1641, 1556,
d), 7.80 (2H,m), 8.12 (1H, d), 1509
8.53 (11, d)
TABLE 52 1-1 549 (21, s), 6.67 (11, m), 7.30 -
30 (1H, m), 7.60 (1H, m), 7.72 (2H,
MS or IR m), 7.81 (1H, dd), 8.42 (1H, d),
Compound (KBr, v, 9.06 (1H, 5)
No. IH-NMR (CDCI3, b, ppm) em™") 1441 5.64 (2H, 5), 7.50 (2H, m), 7.70 m/z =315.16
1-47  0.85 (3H, 1), 1.25 (2H, m), 1.53 miz = 371 (1H,d),7.78 (1H, dd), 8.27 M +H)
(2H, m), 2.96 (2H, m), 5.14 (2H, (M + H) 35 (1H,m), 8.37 (LH, d), 8.78 (LH,
s), 6.10 (1H, m), 6.17 (1H, d), d) (methanol-d4)
6.99 (1H, m), 7.27 (2H, m), 7.70
(11, dd), 8.36 (11, d)
1-55 3.65 (2H, m), 5.04 (2H, m), 5.15 m/z = 355
(2H, s), 5.90 (1H, m), 6.13 (1H, M+ 1) TABLE 53
m), 6.20 (11, d), 7.13 (1H, m), 2
7.28 (2H, m), 7.71 (1H, dd), MS or IR
8.36 (1H, d) Compound (KBr, v,
1-122 4.41 (2H,s),5.17 (2H, 5), 6.17 m/z=411 No. 1H-NMR (CDCI3, 8, ppm) em™)
(2H, m), 6.82 (11, m), 6.91 (1H, M+ 1)
m), 7.16 (2H, m), 7.30 (2H, m), 2-2 247 (2H, m), 4.17 21, 1), 5.07 m/z =322
7.70 (1H, dd), 8.38 (1H, d) (1, d), 5.15 (1H, dd), 5.39 (2H, (M + 1)
1-45 1.02 (6H, d), 3.34 (1H, m), 5.13 m/z =357 45 s),5.85 (1H, m), 6.43 (1H, td),
(2, s), 6.10 (1H, m), 6.24 (1H, M+ 1) 7.30 (1H, d), 7.44 (2H, m), 7.75
d), 7.11 (1H, m), 7.26 (1H, m), (11, dd), 8.08 (1M, d), 8.40 (1H, d)
7.31 (1H, d), 7.68 (1H, dd), 1-647 247 (2H, m), 4.17 2H, 1), 5.07 m/z =318.1013
8.35 (11, d) (1, d), 5.15 (1H, dd), 5.39 (2H, (M + 1)
1-124 420 (21, 5),5.17 (21, 5), m/z = 395 s),5.85 (1H, m), 6.43 (1H, td),
6.13-6.29 (4H, m), 7.17 (1H, m), M+ 1) 50 7.30 (1H, d), 7.44 (2H, m), 7.75
7.30 (3H, m), 7.71 (1H, dd), (11, dd), 8.08 (1M, d), 8.40 (1H, d)
8.38 (11, d) 1-670 3.35(2H, tdd), 5.17 (2H, 5), 6.02 m/z =379
1-126  1.49 (1H, m), 1.84 (2H, m), 1.99 m/z = 399 (11, tt), 6.23 (2H, m), 7.22 (1H, (M + 1)
(1H, m), 2.98 (11, ddd), 3.14 M+ 1) m), 7.33 (2H, m), 7.69 (11, dd),
(1, ddd), 3.73 (21, m), 4.09 8.37 (11, d)
(11, m), 5.13 (2H, m), 6.13 (11, ss 1572 5.51 (2H, 5), 6.63 (1H, dd), 7.42 m/z =332
m), 6.20 (11, d), 7.14 (1H, m), (11, d), 7.77 (11, d), 7.84 (14, (M + 1)
7.30 (2H, m), 7.70 (1H, dd), dd), 8.26 (1H, d), 8.45 (1H, d)
8.37 (11, d) 1-10 1.61 (1H, m), 2.29 (2H, m), 4.73 m/z =324
1-64 4.01 (2H, 5), 5.24 (21, 5), 6.34 m/z =354 (2H, 5), 7.26 (1, m), 7.31 (1€, m), (M + )
(2H, m), 7.34 (2H, m), 7.41 (1H, M+ 1) 7.69 (1H, m), 7.79 (1H, m), 8.23
dd), 7.66 (1H, dd), 8.36 (11, d) 6 (11, d), 8.40 (1, d), 8.57 (1H, d)
1-146  3.21 (2H, m), 3.34 (21, 5), 3.57 m/z =373 580-2 547 (2H, s), 6.89 (1H, m), 7.47 m/z =332
(21, 1), 5.14 (21, 5), 6.15 (1L, M+ 1) (2H, m), 7.82 (2H, m), 841 (1H,s), (M +H)
m), 6.21 (1H, m), 7.15 (11, m), 8.56 (1H, d)
7.30 (2H, m), 7.72 (1H, dd), 1-671 0.87 (3H, 1), 1.28 (10H, m), 1.55 m/z =427
8.37 (11, d) (2H, m), 2.96 (I, 1), 5.14 (2H, s), (M +H)
1-52 1.40-1.77 (81, m), 3.48 (11, m), m/z = 383 6.13 (1H, t), 6.18 (11, d), 7.13
5.12 (2H, 5), 6.09 (1H, m), 6.23 M+ 1) 65 (1H, m), 7.30 (2H, m), 7.71 (1H,

(11, d), 7.12 (1H, m), 7.24 (1H,

dd), 8.37 (1H, d)



US 9,301,525 B2

161 162
TABLE 53-continued TABLE 53-continued
MS or IR MS or IR
Compound (KBr, v, Compound (KBr, v,
No. 1H-NMR (CDCI3, 8, ppm) cm™h) 5 No. 1H-NMR (CDCI3, 8, ppm) cm™!)
1-658 0.87 (3H, 1), 1.25 (26H, m), 1.55 m/z = 539 1-668 0.79 (9H, s), 0.85 (3H, d), 2.89 m/z = 399
(2H, m), 2.96 (2H, ), 5.14 (2H,s), (M + H) (1H, g), 5.11 (2H, s), 6.08 (1H, (M +H)
6.11 (1H, t), 6.17 (1H, d), 7.13 t), 6.23 (1H, d), 7.10 (1H, 1),
(1H, m), 7.30 (2H, m), 7.70 (1H, 7.23 (1H, d), 7.30 (1H, d), 7.65
dd), 8.36 (1H, d) 10 (1H, d), 8.34 (1H, s)
1-659 0.87 (3H, 1), 1.26 (18H, m), 1.53 m/z = 483
(2H, m), 2.95 (2H, ), 5.14 (2H,s), (M +H)
6.12 (1H, t), 6.18 (1H, d), 7.13
(1H, m), 7.31 (2H, m), 7.71 (1H, TABLE 54
dd), 8.36 (1H, d)
1-660 0.74 (3H, 1),0.97 (3H, d), 1.42 m/z = 371 15 MS or IR
(2H, m), 3.08 (1H, m), 5.12 (2H, (M + H) Compound (KB, v,
dd), 6.09 (1H, 1), 6.23 (1H, d), No. 1H-NMR (CDCI3, &, ppm) em™)
7.11 (1H, m), 7.24 (1H, m), 7.30
(1H, d), 7.67 (1H, dd), 8.35 47-2 5.68 (2H, d), 6.57 (1H, m), 7.34 m/z =334
(11, d) (1H, d), 7.80 (1H, m), 7.97 (1H, (M +H)
1-681 0.77,0.90 (6H, t x 2), 1.40 (4H, m/z = 385 20 dd), 8.39 (1H, d), 8.57 (1H, s)
m), 2.97 (1H, m), 5.11 (2H, 5), (M + H) 91-2 5.92 (2H, s), 6.95 (1H, d), 7.30 m/z = 350
6.10 (1H, 1), 6.25 (1H, ), 7.1 (1H, d), 7.69 (1H, m), 7.86 (1H, (M +H)
(1H, m), 7.24 (16, d), 7.32 (1H, dd), 8..49 (1H, dd), 8.53 (1H, d)
478-2 2.59 (3H, s), 5.77 (2H, s), 6.75 m/z =330
d), 7.66 (1H, dd), 8.34 (1H, d) (1L, d), 7.31 (111, d), 7.63 (11, (M + 1)
1-686 0.81,0.91 (6H, t x 2), 1.02-1.45 m/z = 413 dd), 7.72 (1H, m), 8.33 (1H, d).
(8H, m), 3.19 (1H, m), 5.12 (2H, (M + H) 25 8.45 (111, d)
8), 6.10 (11, 1), 6.25 (1H, d), 479-2 273 (3H,5), 5.71 (2H, ), 6.73 m/z = 336
7.11 (1H, m), 7.22 (1H, d), 7.30 (1H, d), 7.63 (1H,s), 7.69 (1H, M +H)
(1H, d), 7.64 (1H, dd), 8.33 t), 8.44 (1H, d)
(1H, d) 1-51 1.60 (2H, m), 1.73 (1H, m), 2.03 m/z = 369
1-661 0.81 (3H, 1),0.97 3H, d), m/z = 385 (4H,m), 3.75 (1H, m), 5.12 (2H, (M +H)
0.90-1.50 (4H, m), 3.19 (1H, m), (M + H) 30 s), 6.12 (1H, 1), 6.16 (1H, d),
5.07 (1H, d), 5.15 (1H, d), 6.09 7.10 (1H, m), 7.25 (1H, d), 7.32
(1H, 1), 6.24 (1H, d), 7.11 (1H, (1H, d), 7.71 (1H, dd), 8.37
m), 7.27 (2H, m), 7.66 (1H, dd), (1H,4d)
8.34 (111, d) 566-2 4.09 (3H, 5), 5.71 (2H, 5), 6.25 m/z = 346
1-662 0.75 (3H, d), 0.80 (3H, d), 0.94 m/z = 385 (1H,d), 7.29 (1H, d), 7.74 (1H, M+H)
(3H, d), 1.61 (1H, m), 2.86 (1H, (M + H) 35 253)9(11&121) dd), 8.17 (1H, d),
m), 311 (2H, ), 6.09 (11, 1), 488-2 1.77 (1H, m), 2.11 (1H, m), 2.62 m/z = 289
6.23 (1H, d), 7.11 (1H, t), 7.25
(IEL. ). 7.30 (LEL d). 7.66 (L1, (3H, s), 2.98 (1H, m), 3.53 (1H, (M +H)
dd), 3.67 (1H, dd), 3.78 (1H,
dd), 8.34 (1H, d) m), 3.98 (1H, m), 4.22 (1H, m),
1-663 1.35 (3H, d), 433 (1H, g), 5.05 m/z = 419 4,65 (1H, m). 6.73 (1H, d), 7.66
(1H, d), 5.11 (1H, d), 6.00 (1H, M+ H) 40 (1H, 1), 8.32 (1H, d)
d), 6.08 (1H, t), 6.96 (1H, m), 511-2 5.58 (2H, s), 7.38 (1H, d), 7.86 m/z =361
7.15-7.26 (7H, m), 7.63 (1H, (1H, dd), 8.40 (1H, dd), 8.47 (M +H)
dd), 8.33 (1H, d) (1H, d), 8.55 (1H, d), 8.93 (1H, d)
1-664 1.55-1.75 (3H, m), 1.95 (1H, m), m/z = 445 1-669 1.42 (3H, d), 4.65 (1H, q), 5.12 m/z = 425
2.70-2.88 (2H, m), 4.36 (1H, ), M+ H) (2H, s), 6.13 (2H, m), 6.75 (1H, M +H)
5.05 (1H, d), 5.20 (1H, d), 6.13 45 d), 6.88 (1H, dd), 7.07 (1H, m),
(1H, 1), 6.38 (1H, d), 6.96 (1H, 7.11 (1H, d), 7.26 (2H, m), 7.65
m), 7.02-7.20 (5H, m), 7.28 (1H, (1H, dd), 8.35 (1H, d)
d), 7.62 (1H, dd), 8.3 (1H, d) 179-2 5.30 (2H, s), 6.43 (1H, dd), m/z =332
1-665  1.57 (3H, d), 478 (1H, d), 4.91 m/z = 469 ggg gg ff))’g-z“g((llg’;))’ (M +H)
(1H, d), 5.18 (1H, o), 5.80 (11, M+ H) 50 5552 3.87 (3H. 5), 5.60 (2H, 5), 7.51 m/z = 346
d), 5.93 (1H, 1), 6.72 (1H, m), 4, 7.88 (11, dd), 793 M+ 1)
7.05 (1H, d), 7.14 (1H, d), 7.38 (1H, d), 7. At
(1H, dd), 8.34 (1H, d), 8.49
(3H, m), 7.54 (1H, dd), 7.62 (1H, d), 8.56 (LH, d) (DMSO-d6)
(1H, d), 7.66 (1H, d), 7.80 (1H, 577-2 5.65 (2H, 5, 6.87 (1H, td), m/z = 349
d), 7.84 (1H, d), 8.28 (1H, d) 7.30 (1H, d), 7.81 (1H, m), 8.08 (M +H)
1-666 0.74 (3H, t), 1.75 (2H, m), 4.03 m/z = 433 55 (1H, dd), 8.13 (1H, d), 8.54
(1H, 1), 5.06 (2H, dd), 5.85 (M + H) (1H,d)
(1H, d), 6.05 (1H, m), 6.86 (1H, 544-2 3.93 (3H, s), 5.45 (2H, s), 6.49 m/z = 346
m), 7.10-7.28 (7H, m), 7.63 (1H, (1H, dd), 7.31 (1H, d), 7.66 (M +H)
dd), 8.33 (1H, d) (1H, d), 7.83 (1H, dd), 8.13
1-667 1.34 (3H, d), 4.45 (1H, q), 5.11 m/z = 409 (1H,d), 842 (1H,d)
(1H, d), 5.16 (1H, d), 6.07 (1H, (M + H) 60 168-2 5.62 (2H, s), 743 (1H, d), 7.64 m/z =332
m), 6.14 (1H, td), 6.26 (2H, m), (1H, dd), 7.88 (1H, dd), 7.94 M+H)
7.11 (1H, m), 7.28 (3H, m), 7.67 oad 511?8’ ?§ﬁ8-2)6£1£’é>ﬁ8-‘;9 (1H,d) s
- . ,8),4. ,8), m/z =
(1H, dd), 8.36 (1H, d) 5.36 (21 5), 6.55 (1L m), (M + 1)
1-676 5.06 (2H, s), 5.37 (1H, s), 5.38 m/z = 481 716 (11 d), 7.29 (1H, d),
(1H, d), 6.07 (1H, 1), 6.85 (1H, (M + H) 7.35 (21, m), 740 (211, m),
t), 7.10-7.28 (12H, m), 7.61 65

(1H, d), 8.33 (1H, s)

1.52 (2H, m), 7.75 (11, dd),
8.28 (1H, d), 8.40 (1, d)
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TABLE 54-continued
MS or IR
Compound (KBr, v,
No. 1H-NMR (CDCI3, 8, ppm) cm™h)
578-644 4.19 (2H, s), 4.69 (2H, s), m/z = 334
5.42 (2H, s), 6.52 (1H, m), M+ H)
7.20 (1H, m), 7.30 (1H, m),
7.32 (2H, m), 7.40 (2H, m),
7.55 (2H, m), 7.72 (1H, dd),
8.30 (1H, dd), 8.52 (1H, dd),
8.62 (1H, d)
1-703 5.20 (1H, d), 5.45 (1H, d), 1715,1636,
6.55 (1H, m) 7.34 (1H, m), 1552, 1505,
7.50 (1H, m), 7.60 (1H, m), 1457,1174,
7.79 (1H, dd), 8.39 (1H, d) 1144
1-707 5.43 (2H, s), 6.93 (1H, m), (EI-HRMS)
7.36 (1H, d), 7.77-7.85 (3H, m/z = 351.0084
m), 7.95 (1H, dd), 8.39 (1H, d) (M+)
1-706 1.20 (6H, m), 2.67 (4H, m), m/z = 298
5.22 (2H, s), 6.52 (1H, m),. M+ H)
7.31 (1H, m), 7.51 (1H, m),
7.60 (1H, dd), 7.73 (1H, m),
7.84 (1H, d), 8.41 (1H, d)
1-692 1.11 (3H, 1), 1.20 (3H, 1), 3.76 m/z = 356
(2H, m), 3.92 (2H, m), 6.58 (1H, M+ H)
m), 7.26 (1H, d)., 7.53 (2H, m),
7.74 (1H, dd), 8.12 (1H, d), 8.40
(1H, d) (DMSO-d6)
1-700 1.20 (6H, m), 2.67 (4H, m), 5.22 m/z = 404
(2H, s), 6.52 (1H, m),. 7.31 (1H, M+ H)
m), 7.51 (1H, m), 7.60 (1H, dd),
7.73 (1H, m), 7.84 (1H, d), 8.41
(1H, d)
1-701 0.95 (6H, m), 1.56 (4H, m), 2.62 m/z = 432
(4H, m), 5.18 (2H, 5), 6.52 (1H, M+ H)
m), 7.34 (1H, m), 7.49 (1H, m),
7.59 (1H, m), 7.77 (1H, dd), 7.84
(1H, d), 8.42 (1H, d)
1-702 1.13-1.46 (m, 12H), 3.20 (m, 2H), m/z = 432
5.27 (s, 2H), 6.51 (m, 1H), 7.31 M+ H)
(m, 1H), 7.52 (m, 1H), 7.63 (m,
1H), 7.78 (m, 2H), 8.43 (d, 1H)
1-646 1.31 (6H, d), 4.95 (1H, sep), 1646, 1620,
5.40 (2H, s), 6.40 (1H, m), 7.28 1548, 1504,
(1H, d), 7.40 (2H, m), 7.73 (1H, 1453,
dd) 8.05 (1H, m), 8.40 (1H, d)
1-645 5.18 (2H, s), 5.37 (2H, 5), 6.43 1655,1518,
(1H, m), 7.25-7.36 (4H, m), 1455,1399,
7.41-7.46 (4H, m), 7.72 (1H, 1235
dd), 8.12 (1H, m), 8.38 (1H, d)
1-643 5.52 (2H, s), 6.78 (1H, m), 7.31 1633,1601,
(1H, d), 7.68-7.75 (3H, m), 8.39 1541, 1502,
(1H, m), 8.56 (1H, s) 1482, 1453,
1384
2-643 5.51 (2H, s), 6.80 (1H, m), 7.60 1632,1597,
(1H, s), 7.75 2H, m), 8.57 (1H,m) 1541, 1506,
1483, 1455,
1388

Further, the synthetic methods in the Table are described as

follows.

A: the same method as in Synthetic Example 1

B: the same method as in Synthetic Example 2

C: the same method as in Synthetic Example 3

D: the same method as in Synthetic Example 4

E: the same method as in Synthetic Example 5

F: the same method as in Synthetic Example 6

G: the same method as in Synthetic Examples 7 and 8

H: the same method as in Synthetic Example 9

10

15

20

25

35

40

45

50

60

65
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Preparation Example

Preparation Example 1 [Wettable Powder]

Compound P212 10% by weight
Imidacloprid 20% by weight
Clay 50% by weight
White carbon 2% by weight
Diatomaceous earth 13% by weight
Calcium ligninsulfonate 4% by weight
Sodium lauryl sulfate 1% by weight

The ingredients were homogeneously mixed and ground to
obtain wettable powder.

Preparation Example 2 [Water Dispersible Granule]

Compound P212 10% by weight
Imidacloprid 20% by weight
Clay 60% by weight
Dextrin 5% by weight
Alkyl maleate copolymer 4% by weight
Sodium lauryl sulfate 1% by weight

The ingredients were homogeneously ground and mixed,
water was added thereto to knead the ingredients thoroughly
and then the mixture was granulated and dried to obtain water
dispersible granules.

Preparation Example 3 [Flowables]

Compound 1-20 5% by weight
Imidacloprid 20% by weight
POE polystyrylpheny! ether sulfate 5% by weight
Propylene glycol 6% by weight
Bentonite 1% by weight
1% xanthan-gum aqueous solution 3% by weight
PRONALEX-300 (TOHO Chemical 0.05% by weight
Industry Co., Ltd.)

ADDACS827 (KI Chemical Industry Co., 0.02% by weight
Ltd.)

Water added to 100% by weight

All the ingredients except for the 1% xanthan-gum aque-
ous solution and a suitable amount of water were premixed
together from the blending, and the mixture was then ground
by a wet grinder. Thereafter, the 1% xanthan-gum aqueous
solution and the remaining water were added thereto to obtain
100% by weight of flowables.

Preparation Example 4 [Emulsifiable Concentrate]

Compound P212 2% by weight
Imidacloprid 13% by weight
N,N-dimethylformamide 20% by weight
Solvesso 150 (Exxon Mobil Corporation) 55% by weight
Polyoxyethylene alkyl aryl ether 10% by weight
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The ingredients were homogeneously mixed and dissolved
to obtain an emulsifiable concentrate.

166

sented by Formula (I) and imidacloprid particles using the
ingredients by interfacial polymerization.

Preparation Example 5 [Dust]

Preparation Example 10 [Granules]

5
Compound P212 0.5% by weight Compound P212 2% by weight
Imidacloprid 1.5% by weight Probenazole 24% by weight
Clay 60% by weight Sodium lauryl sulfate 1% by weight
Talc 37% by weight 10 Bentonite 2% by weight
Calcium stearate 1% by weight Calcium stearate 1% by weight
PVA 2% by weight
Clay 68% by weight

The ingredients were homogeneously mixed to obtain dust.

15 The ingredients were homogeneously ground and mixed,
water was added thereto to knead the ingredients thoroughly,
and then the mixture was granulated and dried to obtain

Preparation Example 6 [DL Dust]

granules.
Compound P212 1% by weight .
Tebu%oquin 10/2 bz Weiit 20 Preparation Example 11 [Granules]
Ethofenprox 1% by weight
DL clay 94.5% by weight
White carbon 2% by weight
Light liquid paraffin 0.5% by weight Compound P212 2% by weight
25 Chlorantraniliprole 1% by weight
. . . . Probenazole 24% by weight
The ingredients were homogeneously mixed to obtain dust. Bentonite 40% by weight
Tale 10% by weight
. . . Clay 21% by weight
Preparation Example 7 [Microgranule Fine] Calcium ligninsulfonate 2% by weight

30
The ingredients were homogeneously ground and mixed,

Compound P212 1% by weight water was added thereto to knead the ingredients thoroughly,
Imidacloprid 1% by weight and then the mixture was granulated and dried to obtain
Carrier 94% by weight ranules
White carbon 2% by weight 35 g :
Hisol SAS-296 2% by weight . L.
Preparation Example 12 [Liquid Drops]
The ingredients were homogeneously mixed to obtain dust.
Preparation Example 8 [Granules] 40 Compound 1-20 10% by weight
Fipronil 1% by weight
Benzy! alcohol 73.9% by weight
Propylene carbonate 15% by weight
BHT 0.1% by weight
Compound 1-20 2% by weight
Chlorantraniliprole 1% by weight 45 . . . .
Bentonite 39% by weight The ingredients were homogeneously stirred and dissolved
Tale 10% by weight to obtain liquid drops.
Clay 46% by weight
i i i 0, i . . .
Caloium ligninsulfonate 2% by weight Preparation Example 13 [Liquid Drops]
. . . 50
The ingredients were homogeneously ground and mixed,
water was added thereto to knead the ingredients thoroughly,
. . . 0, H
and then the mixture was granulated and dried to obtain Compound P212 48% by weight
1 Fipronil 2% by weight
granules. Ethanol 50% by weight
Preparation Example 9 [Mi 1 »
reparation Example icrocapsules . . . .
P P L P | The ingredients were homogeneously mixed to obtain lig-
uid drops.
Compound 1.20 2% by weight Preparation Example 14 [Emulsifiable Concentrate]
Imidacloprid 3% by weight 60
Urethane resin 25% by weight
Emulsifier/Dispersant 5% by weight
Antiseptic 0.2% by weight Compound 1-20 5% by weight
Water 64.8% by weight Etoxazole 5% by weight
Xylene 35% by weight
65 Dimethyl sulfoxide 35% by weight

Microcapsules were obtained by forming a urethane resin
coating on the surface of particles of the compound repre-
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The ingredients were dissolved, and 14% by weight of
polyoxyethylene styryl phenyl ether and 6% calcium dode-
cylbenzenesulfonate were added thereto, and the mixture was
thoroughly stirred and mixed to obtain a 10% emulsifiable
concentrate.

Preparation Example 15 [Liquid Drops]

Compound P212 10% by weight
Etoxazole 5% by weight
Glycol (glycol mono alkyl ether) 85% by weight
BHT or BHA appropriate amount

An appropriate amount of sorbitan monooleate or sorbitan
monolaurate, caprylic acid monoglyceride or isostearic acid
monoglyceride, or propylene glycol monocaprylate was
added to the ingredients, and alcohol or propylene carbonate,
N-methyl-2-pyrrolidone or water was added thereto to obtain
liquid drops as 100% by weight.

Reference Test Example
<Foliar Treatment Test of Single Agent>

Reference Test Example 1 Pest Control Test of
Plutella xylostella

A leaf disk having a diameter of 5.0 cm was cut out from a
cabbage in pot culture, and a drug solution of the compound
of Formula (I) at a predetermined concentration, which had
been prepared so as to be a 50% acetone water (0.05%
Tween20 available), was sprayed to the leaf disk. After an air
drying process, second instar larvae were released thereto.
Thereatfter, the larvae were left to stand in a thermostatic
chamber (16 hours of light period-8 hours of dark period) at
25° C. Three days after the release, the larvae were observed
for survival or death, and the mortality of larvae was calcu-
lated by the following equation. Test in duplicate.

Mortality (%)={number of dead larvae/(number of
survived larvae+number of dead larvae)}x100

As a result, compounds P212 and 1-20 exhibited insecti-
cidal activity having a mortality of 80% or higher by a foliar
treatment at 100 ppm.

Reference Test Example 2 Pest Control Test of
Spodoptera litura

A leaf disk having a diameter of 5.0 cm was cut out from a
cabbage in pot culture, and a drug solution of the compound
of Formula (I) at a predetermined concentration, which had
been prepared so as to be a 50% acetone water (0.05%
Tween20 available), was sprayed to the leaf disk. After an air
drying process, third instar larvae were released thereto.
Thereatfter, the larvae were left to stand in a thermostatic
chamber (16 hours of light period-8 hours of dark period) at
25° C. Three days after the release, the larvae were observed
for survival or death, and the mortality of larvae was calcu-
lated by the following equation. Test in duplicate.

Mortality (%)={number of dead larvae/(number of
survived larvae+number of dead larvae)}x100

As a result, compounds P212 and 1-20 exhibited insecti-
cidal activity having a mortality of 80% or higher by a foliar
treatment at 500 ppm.
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Reference Test Example 3 Pest Control Test of Aphis
gossypii

A leaf disk having a diameter of 2.0 cm was cut out from a
cucumber in pot culture, and a drug solution of the compound
of Formula (I) at a predetermined concentration, which had
been prepared so as to be a 50% acetone water (0.05%
Tween20 available), was sprayed to the leaf disk. After an air
drying process, first instar larvae were released thereto.
Thereafter, the larvae were left to stand in a thermostatic
chamber (16 hours of light period-8 hours of dark period) at
25° C. Three days after the release, the larvae were observed
for survival or death, and the mortality of larvae was calcu-
lated by the following equation. Test in duplicate.

Mortality (%)={number of dead larvae/(number of
survived larvae+number of dead larvae)}x100

As a result, compounds P212 and 1-20 exhibited insecti-
cidal activity having a mortality of 80% or higher by a foliar
treatment at 100 ppm.

Reference Test Example 4 Pest Control Test of
Laodelphax striatella

A drug solution of the compound of Formula (I) at a pre-
determined concentration, which had been prepared so as to
be a 50% acetone water (0.05% Tween20 available), was
foliar sprayed to a rice seedling in pot culture. After an air
drying process, second instar larvae were released thereto.
Thereafter, the larvae were left to stand in a thermostatic
chamber (16 hours of light period-8 hours of dark period) at
25° C. Three days after the release, the larvae were observed
for survival or death, and the mortality of larvae was calcu-
lated by the following equation. Test in duplicate.

Mortality (%)={number of dead larvae/(number of
survived larvae+number of dead larvae)}x100

As a result, compounds P212 and 1-20 exhibited insecti-
cidal activity having a mortality of 80% or higher by a foliar
treatment at 100 ppm.

Reference Test Example 5 Pest Control Test of
Nilaparvata lugens

A drug solution of the compound of Formula (I) at a pre-
determined concentration, which had been prepared so as to
be a 50% acetone water (0.05% Tween20 available), was
foliar sprayed to a rice seedling in pot culture. After an air
drying process, second instar larvae were released thereto.
Thereafter, the larvae were left to stand in a thermostatic
chamber (16 hours of light period-8 hours of dark period) at
25° C. Six days after the release, the larvae were observed for
survival or death, and the mortality of larvae was calculated
by the following equation. Test in duplicate.

Mortality (%)={number of dead larvae/(number of
survived larvae+number of dead larvae)}x100

As a result, compounds P212 and 1-20 exhibited insecti-
cidal activity having a mortality of 80% or higher by a foliar
treatment at 100 ppm.

Reference Test Example 6 Pest Control Test of
Sogatella furcifera

A drug solution of the compound of Formula (I) at a pre-
determined concentration, which had been prepared so as to
be a 50% acetone water (0.05% Tween20 available), was
foliar sprayed to a rice seedling in pot culture. After an air
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drying process, second instar larvae were released thereto.
Thereatfter, the larvae were left to stand in a thermostatic
chamber (16 hours of light period-8 hours of dark period) at
25° C. Four days after the release, the larvae were observed
for survival or death, and the mortality of larvae was calcu-
lated by the following equation. Test in duplicate.

Mortality (%)={number of dead larvae/(number of
survived larvae+number of dead larvae)}x100

As a result, compounds P212 and 1-20 exhibited insecti-
cidal activity having a mortality of 80% or higher by a foliar
treatment at 100 ppm.

Reference Test Example 7 Pest Control Test of
Nephotettix cincticeps

A drug solution of the compound of Formula (I) at a pre-
determined concentration, which had been prepared so as to
be a 50% acetone water (0.05% Tween20 available), was
foliar sprayed to a rice seedling in pot culture. After an air
drying process, second instar larvae were released thereto.
Thereatfter, the larvae were left to stand in a thermostatic
chamber (16 hours of light period-8 hours of dark period) at
25° C. Four days after the release, the larvae were observed
for survival or death, and the mortality of larvae was calcu-
lated by the following equation. Test in duplicate.

Mortality (%)={number of dead larvae/(number of
survived larvae+number of dead larvae)}x100

As aresult, compound P212 exhibited insecticidal activity
having a mortality of 80% or higher by a foliar treatment at
100 ppm.

Reference Test Example 8 Pest Control Test of
Trialeurodes vaporariorum

Adult greenhouse whiteflies were released to a cucumber
in pot culture and allowed to lay eggs overnight. One day after
the onset of egg laying, the adults were removed and the eggs
were left to stand in a thermostatic chamber (16 hours of light
period-8 hours of dark period) at 25° C. Three days after the
completion of egg laying, a leaf disk having a diameter 0f 2.0
cm was cut out from the cucumber, it was confirmed that the
eggs had been laid, and then a drug solution of the compound
of Formula (I) at a predetermined concentration, which had
been prepared so as to be a 50% acetone water (0.05%
Tween20 available), was sprayed to the leaf disk. After the
spraying, the leaf disk was left to stand in a thermostatic
chamber (16 hours of light period-8 hours of dark period) at
25°C. Fourteen days after the spraying, larvae were observed
for survival or death, and the mortality of larvae was calcu-
lated by the following equation. Test in duplicate.

Mortality of larvae (%)={(number of eggs laid ~num-
ber of survived larvae)/number of eggs laid)}x
100

As aresult, compound P212 exhibited high insecticidal activ-
ity having a mortality of 80% or higher by a foliar treatment
at 100 ppm.

Reference Test Example 9 Pest Control Test of
Frankliniella occidentalis

A leaf disk having a diameter of 2.8 cm was cut out from a
kidney bean in pot culture, and a drug solution of the com-
pound of Formula (I) at a predetermined concentration, which
had been prepared so as to be a 50% acetone water (0.05%
Tween20 available), was sprayed to the leaf disk. After an air
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drying process, first instar larvae were released to the leaf
disk. Thereafter, the larvae were left to stand in a thermostatic
chamber (16 hours of light period-8 hours of dark period) at
25° C. Three days after the release, the larvae were observed
for survival or death, and the mortality of larvae was calcu-
lated by the following equation. Test in duplicate.

Mortality of larvae (%)={number of dead larvae/
(number of survived larvae+number of dead lar-
vae)}x100

As a result, compounds P212 and 1-20 exhibited high
insecticidal activity having a mortality of 80% or higher by a
foliage treatment at 500 ppm.

Reference Test Example 10 Pest Control Test of
Trigonotylus caelestialium

Wheat seedling leaves and stems four days after the dis-
semination of seedlings were dipped for 30 seconds in a drug
solution of the compound of Formula (I) at a predetermined
concentration, which had been prepared so as to be a 50%
acetone water (0.05% Tween20 available). After an air drying
process, the wheat seedling leaves and stems were placed into
a glass tube, and two second instar larvae of Trigonotylus
coelestialium were released to the same glass tube. After the
larvae were released, the tube was lidded to leave the larvae to
stand in a thermostatic chamber at 25° C. In order to supply
water to the wheat during the test, water was given to the
wheat from the bottom of the glass tube. Three days after the
treatment, the larvae were observed for survival or death, and
the death rate of larvae was calculated by the following equa-
tion. Test in triplicate.

Mortality of larvae (%)={number of dead larvae/
(number of survived larvae+number of dead lar-
vae)}x100

As a result, compounds P212 and 1-20 exhibited insecti-
cidal activity having a mortality of 80% or higher by a dipping
treatment of the drug solution at 50 ppm.

Reference Test Example 11 Pest Control Test of
Plautia crossota stali

A drug solution of the compound of Formula (I) at a pre-
determined concentration, which had been prepared so as to
be a 50% acetone water (0.05% Tween20 available), was
sprayed to a young fruit of apple collected outdoors. After an
air drying process, the young fruit was placed into a plastic
cup, and two adults of Plautia crossota stall were released
thereto. Six days after the release, the adults were observed
for survival or death, the Mortality of adults was calculated by
the following equation.

Mortality of adults (%)={number of dead adults/
(number of survived adults+number of dead
adults)}x100

As aresult, compound P212 exhibited insecticidal activity
having a mortality of 60% or higher by a foliar treatment at 50

Reference Test Example 12 Pest Control Test of
Oulema oryzae

1 pL (/head) of a drug solution of the compound of Formula
() prepared at a predetermined concentration with acetone
was topically applied and treated to the back of adults col-
lected outdoors by a micro syringe. After the drug treatment,
the adults were transferred to rice seedlings and left to stand
in a thermostatic chamber at 25° C. so as to obtain 5 heads per
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stem. Forty eight hours after the treatment, the adults were
observed for survival or death, and the mortality of adults was
calculated by the following equation. Test in duplicate.

Mortality of adults (%)={number of dead adults/
(number of survived adults+number of dead
adults) }x100

As a result, compound P212 exhibited high insecticidal
activity having a mortality of 80% or higher in a throughput of
0.5 ng/head.

Reference Test Example 13 Pest Control Test of
Musca domestica

The backs of female adults raised indoors were treated with
1 pL (/head) of a drug solution of the compound of Formula
(D prepared at a predetermined concentration with acetone.
After the drug treatment, the adults were transferred to a
plastic cup and left to stand in a thermostatic chamber at 25°
C. 50 as to obtain 5 heads per cup. Twenty four hours after the
treatment, the agony situation of the adults was observed, and
the rate of agonized adults was calculated by the following
equation. Test in duplicate.

Mortality of adults (%)={number of dead adults/
(number of survived adults+dead adults)}x100

As a result, compounds P212 and 1-20 exhibited high
insecticidal activity having a mortality of 80% or higher in a
throughput of 2 pg/head.

<Soil Drench Test of Single Agent>

Reference Test Example 14 Pest Control Test of
Laodelphax striatella

A rice seedling in pot culture was subjected to soil drench
treatment with a drug solution of the compound of Formula
(D at a predetermined concentration, which had been pre-
pared so as to be a 10% acetone water. Three days after the
treatment, ten second instar larvae of Laodelphax striatella
were each released thereto. Thereafter, the larvae were left to
stand in a thermostatic chamber (16 hours of light period-8
hours of dark period) at 25° C. Three days after the release, the
larvae were observed for survival or death, and the mortality
of larvae was calculated by the following equation. Test in
duplicate.

Mortality of larvae (%)={number of dead larvae/
(number of survived larvae+number of dead lar-
vae) }x100

As a result, compounds P212 and 1-20 exhibited high
insecticidal activity having a mortality of 80% or higher in a
throughput of 0.05 mg/seedling.

Reference Test Example 15 Pest Control Test of
Sogatella furcifera

A rice seedling in pot culture was subjected to soil drench
treatment with a drug solution of the compound of Formula
(D at a predetermined concentration, which had been pre-
pared so as to be a 10% acetone water. Three days after the
treatment, ten second instar larvae of Sogatella furcifera were
each released thereto. Thereafter, the larvae were left to stand
in a thermostatic chamber (16 hours of light period-8 hours of
dark period) at 25° C. Three days after the release, the larvae
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were observed for survival or death, and the mortality of
larvae was calculated by the following equation. Test in dupli-
cate.

Mortality of larvae (%)={number of dead larvae/
(number of survived larvae+number of dead lar-
vae)}x100

As a result, compounds P212 and 1-20 exhibited high
insecticidal activity having a mortality of 80% or higher in a
throughput of 0.05 mg/seedling.

Reference Test Example 16 Pest Control Test of
Nilaparvata lugens

A rice seedling in pot culture was subjected to soil drench
treatment with a drug solution of the compound of Formula
(), which had been prepared so as to be a 10% acetone water.
Three days after the treatment, ten second instar larvae of
Nilaparvata lugens were each released thereto. Thereafter,
the larvae were left to stand in a thermostatic chamber (16
hours of light period-8 hours of dark period) at 25° C. Three
days after the release, the larvae were observed for survival or
death, and the mortality of larvae was calculated by the fol-
lowing equation. Test in duplicate.

Mortality of larvae (%)={number of dead larvae/
(number of survived larvae+number of dead lar-
vae)}x100

As a result, compounds P212 and 1-20 exhibited high
insecticidal activity having a death rate of 80% or higherin a
throughput of 0.05 mg/seedling.

Reference Test Example 17 Pest Control Test of
Lissorhoptrus oryzophilus

A rice seedling in pot culture was subjected to soil drench
treatment with a drug solution of the compound of Formula
(), which had been prepared so as to be a 10% acetone water.
Two days after the treatment, five adults of Lissorhoptrus
oryzophilus were each released thereto. Thereafter, the larvae
were left to stand in a thermostatic chamber (16 hours of light
period-8 hours of dark period) at 25° C. Three days after the
release, the larvae were observed for survival or death, and the
mortality of larvae was calculated by the following equation.
Test in duplicate.

Mortality of larvae (%)={number of dead larvae/
(number of survived larvae+number of dead lar-
vae)}x100

As a result, compound P212 exhibited high insecticidal
activity having a mortality of 80% or higher in a throughput of
0.1 mg/seedling.

Reference Test Example 18 Pest Control Test of
Laodelphax striatella

Wheat seedling roots forty eight hours after the dissemi-
nation of seeds were treated with a drug solution of the com-
pound of the present invention at a predetermined concentra-
tion, which had been prepared so as to be a 10% acetone
water. The drug was absorbed from the roots for 72 hours, and
then ten second instar larvae of Laodelphax striatella were
each released thereto. Thereafter, the larvae were left to stand
in a thermostatic chamber (16 hours of light period-8 hours of
dark period) at 25° C. Four days after the release, the larvae
were observed for survival or death, and the mortality of
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larvae was calculated by the following equation. The test was As a result, compounds P212 and 1-204 exhibited insecti-
performed in duplicate. cidal activity having a mortality of 80% or higher in a
Mortality of larvae (%)={number of dead larvae/ throughput of 20 kg/ Seedhng'
(number of survived larvac+number of dead lar- The results of Reference Test Examples 1, 3 and 18 are
vae)}x100 shown in the following Table.
TABLE 55
Plutella Laodelphax
xylostella  Aphisgossypii striatella
Reference (Reference  (Reference (Reference
Example Test Test Test
Compound Example Example Example
No. Ar Y R i) 3) 18)
P-212 6-chloro- H COCF3 100 100 100
3-pyridyl
P-213 2-chloro- H COCF3 100 100 100
5.
thiazolyl
P-215 6-chloro- 5- COCF3 100 80 75
3-pyridyl Cl
P-216 6-chloro- 5-F COCF3 100 95 100
3-pyridyl
P-218 2-chloro- 5- COCF3 100 60
5- Cl
thiazolyl
P-219 2-chloro- 5-F COCF3 80 85
5.
thiazolyl
P-222 6-chloro- 4- COCF3 100 100
3-pyridyl Me
P-223 6-chloro- 5- COCF3 75 75
3-pyridyl Me
P-225 4-chloro- H COCF3 90
phenyl
P-226 3-pyridyl H COCF3 60 100
P-227 6-chloro- H COCF3 100 100 100
5-fluoro-
3-pyridyl
P-228 6- H COCF3 30 95 100
trifluoromethyl-
3.
pyridyl
P-229 6-fluoro- H COCF3 100 100 100
3-pyridyl
P-230 5,6- H COCF3 100 100
dichloro-
3-pyridyl
P-231 6-bromo-3- H COCF3 100 100 100
pyridyl
P-232 6-chloro- 4-F COCF3 80
3-pyridyl
P-233 6-chloro- 3-F COCF3 100 75
3-pyridyl
P-234 6-chloro- H COCHCI2 100 100 100
3-pyridyl
P-235 6-chloro- H COoccl3 100 95 75
3-pyridyl
P-236 6-chloro- H COCH2Cl 100
3-pyridyl
P-238 6-chloro- H COCHF2 100 100 100
3-pyridyl
P-239 6-chloro- H COCF2Cl 100 100 100
3-pyridyl
P-240 6-chloro- H COCHCIBr 100 100
3-pyridyl
P-241 6-chloro- H COCHBr2 100 100
3-pyridyl
P-242 6-chloro- H COCF2CF3 100 100 100
3-pyridyl
P-243 2-chloro- H COCF3 100 100 100
5.
pyrimidinyl
P-244 6-chloro- H COCH2Br 100 100
3-pyridyl
1-20 6-chloro- H CSCF3 100 100 100

3-pyridyl
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TABLE 55-continued
Plutella Laodelphax
xylostella  Aphisgossypii striatella

Reference (Reference  (Reference (Reference

Example Test Test Test

Compound Example Example Example

No. Ar Y R i) 3) 18)

1-21 6-chloro- H CSCHF2 80 100 100
3-pyridyl

1-22 6-chloro- H CSCF2Cl 100 100
3-pyridyl

1-23 6-chloro- H CSCF2CF3 100 100
3-pyridyl

1-42 6-chloro- H C(=NOMe)CF3 100 100 100
3-pyridyl

1-150 6-chloro- H C(=NCH2CH2SMe)CF3 100 100 80
3-pyridyl

3-3 6-fluoro- H COCHF2 50 100 80
3-pyridyl

3-4 6-fluoro- H COCF2Cl 100 100 100
3-pyridyl

3-5 6-fluoro- H COCF2CF3 100 55 80
3-pyridyl

3-20 6-fluoro- H CSCF3 55 100 80
3-pyridyl

4-3 6-Bromo-3- H COCHF2 100 100
pyridyl

4-4 6-Bromo-3- H COCF2Cl 100 100
pyridyl

4-5 6-Bromo-3- H COCF2CF3 100 100 100
pyridyl

4-20 6-Bromo-3- H CSCF3 100 100 100
pyridyl

5-3 6Chloro- H COCHF2 100 100
Sfluoro-
3pyridyl

5-4 6Chloro- H COCF2Cl 100 100
Sfluoro-
3pyridyl

5-20 6Chloro- H CSCF3 100 100
Sfluoro-
3pyridyl

6-3 2-Cl-5- H COCHF2 80 100
pyrimidinyl

6-4 2-Cl-5- H COCF3Cl 90 100 100
pyrimidinyl

102-2 6-chloro- 3- COCF3 10 100 100
3-pyridyl CN

<Effects Against Insecticide Resistant Pests> Table 45, Compound P212 and Compound 1-20 exhibited
45 high insecticidal effects against susceptible species and drug

Reference Test Example 19 Pest Control Test of
Nilaparvata lugens

A rice seedling in pot culture was subjected to soil drench
with a solution of the compound of Formula (I), which had
been prepared so as to be a 10% acetone water. Three days
after the treatment, ten second instar larvae of Nilaparvata
lugens, which had been collected outdoors and proliferated
indoors, were each released to the rice seedling. Thereafter,
the larvae were left to stand in a thermostatic chamber (16
hours oflight period-8 hours of dark period) at 25° C. Six days
after the release, the larvae were observed for survival or
death, and the mortality of larvae was calculated by the fol-
lowing equation. Test in duplicate.

Mortality of larvae (%)={number of dead larvae/
(number of survived larvae+number of dead lar-
vae) }x100

Furthermore, for comparison, the test against a species of
Nilaparvata lugens which is highly susceptible to imidaclo-
prid was performed by the same method as described above,
and the results thereof are shown in Table 45. As described in

o
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resistant species of Nilaparvata lugens, and the death rates of
larvae at 0.005 mg/seedling were (susceptible species) 100%
and 100%, (resistant population 1) 95% and 77% and (resis-
tant population II) 100% and 85%, respectively. Meanwhile,
the death rates of imidacloprid at 0.05 mg/seedling were
(susceptible species) 100%, (resistant population I) 38% and
(resistant population II) 69%, and the insecticidal effect
thereof was also low even at a high dose. From the above
results, it became obvious that Compound P212 and Com-
pound 1-20 have high insecticidal effects even against
Nilaparvata lugens resistance against imidacloprid.

Further, for the origin of test pests, bugs collected outdoors
from the Kumamoto prefecture (I) in 2007 and from the
Fukuoka prefecture (II) in 2005 as resistant population of
Nilaparvata lugens, and bugs collected from the Kagoshima
prefecture and then successively reared indoors for a long
time as the imidacloprid susceptible population of Nilapar-
vata lugens were used.
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TABLE 56

Insecticidal effects against Nilaparvata lugens (death rate %)

Effects against Nilaparvata lugens

Susceptible Resistant Resistant
population  populationI population II

six days six days six days

Throughput after the after the after the

(mg/seedling) treatment treatment treatment
P212 0.05 100 100 100
0.005 100 95 100
1-20 0.01 95 100 100
0.005 100 77 85
Imidacloprid 0.05 100 38 69
0.01 100 39

<Mixed Agent Test Example>

Test Example 1 Soil Irrigation Treatment Test of
Laodelphax striatella

A rice seedling in pot culture was subjected to soil drench
treatment with a drug solution of the compound of Formula
(D at a predetermined concentration, or a drug solution of a
mixture of a compound of Formula (I) and an insecticide as
indicated below at a predetermined concentration, which had
been prepared so as to be a 10% acetone water. After the rice
seedling was left to stand for 3 days, second instar larvae were
released thereto. Thereafter, the larvae were left to stand in a
thermostatic chamber (16 hours of light period-8 hours of
dark period) at 25° C. Three days after the release, the larvae
were observed for survival or death, and the mortality of
larvae was calculated by the following equation. The test was
performed in duplicate.

Mortality of larvae (%)={number of dead larvae/

(number of survived larvae+number of dead lar-
vae) }x100

In addition, when there was no synergistic effect, a theo-
retical value was calculated by the Colby’s equation shown as
follows, and the results are shown in the Table.

theoretical value (%)=100-(4x5)/100 Colby’s equation:

(A: 100—(mortality of larvae or adults when treated only
with Compound P212 or Compound 1-20)

B: 100-(mortality of larvae or adults when treated only
with each of imidacloprid, fipronil, chlorantraniliprole, spi-
nosad, clothianidin, dinotefuran, sulfoxaflor, pymetrozine,
thiamethoxam, flupyradifurone and cycloxaprid))

Method for Judging Synergistic Effects

When the mortality against Laodelphax striatella in the
case of a mixture with another agent exceeded the theoretical
value by the Colby’s equation, a synergistic effect was judged
to be present.

It was demonstrated that mixed agents of the insecticides of
imidacloprid, fipronil, chlorantraniliprole, spinosad,
clothianidin, dinotefuran, sulfoxaflor, pymetrozine, thia-
methoxam, flupyradifurone and cycoxaprid, which were pro-
vided and tested as Compound P212, all show a mortality of
larvae or adults, exceed the theoretical value and have syner-
gistic effects.

In addition, it was demonstrated that mixed agents of the
insecticides of imidacloprid and fipronil, which were pro-
vided and tested as Compound 1-20, all show a mortality of
larvae or adults, exceed the theoretical value and have syner-
gistic effects.

Furthermore, it was demonstrated that mixed agents of the
fungicides of probenazole, isotianil, tiadinil and orysastrobin,

10

15

20

25

30

35

40

45

50

55

60

65

178

which were provided and tested as Compound P212, all
exhibit insecticidal effect equal to or higher than the insecti-
cidal effect when treated with Compound P212 alone and
may be mixed and treated with a fungicide. Likewise, it was
demonstrated that mixed agents of the fungicide of probena-
zole, which was provided and tested as Compound 1-20,
exhibit insecticidal effect equal to or higher than the insecti-
cidal effect when treated with Compound 1-20 alone and may
be mixed and treated with a fungicide.

<Example of Mixed Agent with Insecticide>

TABLE 57

Mortality (%) of single agent and mixed
agent against Laodelphax striatella

Rate Compound P212
Insecticide name mg/Seedling 0 0.005
— — 0 39
Imidacloprid 0.005 0 70
Fipronil 0.005 26 65
Chlorantraniliprole 0.05 9 60
Spinosad 0.5 0 62

TABLE 58

Theoretical value (%) by Colby’s equation

Rate Compound P212
Insecticide name mg/Seedling 0 0.005
— — 0 39
Imidacloprid 0.005 0 39
Fipronil 0.005 26 55
Chlorantraniliprole 0.05 9 44
Spinosad 0.5 0 39
TABLE 59
Mortality (%) of single agent and mixed
agent against Laodelphax striatella
Rate Compound P212
Insecticide name mg/Seedling 0 0.005
— — 0 18
Clothianidin 0.005 23 56
Dinotefuran 0.005 0 30
Sulfoxaflor 0.005 1 63
Pymetrozine 0.05 15 89
TABLE 60
Theoretical value (%) by Colby’s equation
Rate Compound P212
Insecticide name mg/Seedling 0 0.005
— — 0 18
Clothianidin 0.005 23 37
Dinotefuran 0.005 0 18
Sulfoxaflor 0.005 1 19
Pymetrozine 0.05 15 30
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TABLE 61

Mortality (%) of single agent and mixed
agent against Laodelphax striatella
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TABLE 67

Mortality (%) of single agent and mixed

5 agent against Laodelphax striatella
Rate Compound P212
Insecticide name mg/Seedling 0 0.005 Rate Compound P212
. "N 0 14 Insecticide name mg/Seedlin, 0 0.005
Thiamethoxam 0.01 23 45 10 & & '
— — 0 0
Cycloxaprid 0.005 0 7
TABLE 62
Theoretical value (%) by Colby’s equation 15
Rate Compound P212 TABLE 68
Insecticide name mg/Seedling 0 0.005
Theoretical value (%) by Colby’s equation
— — 0 14 20 C6) by vee
Thiamethoxam 0.01 23 34
Rate Compound P212
TABLE 63 Insecticide name mg/Seedling 0 0.005
25
Mortality (%) of single agent and mixed
agent against Laodelphax striatella - - 0 0
Cycloxaprid 0.005 0 0
Rate Compound P212
Insecticide name mg/Seedling 0 0.005 30
- ) — 0 45 TABLE 69
Flupyradifurone 0.01 5 85
Mortality (%) of single agent and mixed
15 agent against Laodelphax striatella
TABLE 64
Rate Compound P212  Compound 1-20
Theoretical value (%) by Colby’s equation
Rate Compound P212 Fungicide name mg/Seedling 0 0.005 0 0.005
- . 40
Insecticide name mg/Seedling 0 0.005 — — 0 39 0 8
Probenazole 0.5 9 59 9 65
— — 0 45
Flupyradifurone 0.01 5 48
45 TABLE 70
TABLE 65 Theoretical value (%) by Colby’s equation
o . .
Mortality (A)) of single agent anld mixed Rate Compound P212 _ Compound 1-20
agent against Laodelphax striatella
Rate Compound 1-20 50 Fungicide name mg/Seedling 0 0.005 0 0.005
. ) — — 0 39 0 8
Insecticide name mg/Seedling 0 0.005 Probenazole 0.5 9 44 9 16
— — 0 12
Imidacloprid 0.005 0 74
Fipronil 0.001 0 80 55
TABLE 71
TABLE 66 Mortality (%) of single agent and mixed
agent against Laodelphax striatella
Theoretical value (%) by Colby’s equation
60 Rate Compound P212
Rate Compound 1-20
Fungicide name mg/Seedling 0 0.005
Insecticide name mg/Seedling 0 0.005
— — 0 19
— — 0 12 Isotianil 0.5 5 30
Imidacloprid 0.005 0 12 Tiadinil 0.5 8 30
Fipronil 0.001 0 12 65 Orysastrobin 0.5 4 70
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TABLE 72
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TABLE 74

Theoretical value (%) by Colby’s equation

Theoretical value (%) by Colby’s equation

Rate Compound P212 Compound Compound
Insecticide Rate — P212 1-20
Fungicide name mg/Seedling 0 0.005 name (ppm) 0 0.625 0.625
— — 0 19 — 0 95 90
Isotianil 0.5 5 23 Etofenprox 10 30 97 93
Tiadinil 0.5 8 25 Silafluofen 5 55 98 95
Orysastrobin 0.5 4 22 10
Test Example 2 Foliar Treatment Test Against Test Example 3 Pest Control Test of Aphis gossypii
Laodelphax striatella
1> Aleafdisk having a diameter of 2.0 cm was cut out from a
A drug solution of the compound of Formula (I) at a pre- cucumber in pot culture, and a drug solution of the compound
determined concentration, or a drug solution of a mixture of a of Formula (I) at a predetermined concentration, or a drug
compound of Formula (I) and an insecticide as indicated solution of a mixture of a compound of Formula (I) and an
below at a predetermined concentration, which had been pre- , | insecticide as indicated below at a predetermined concentra-
pared so as to be a 50% acetone water (0.05% Tween20  tion, which had been prepared so as to be a 50% acetone water
available), was foliar sprayed to a rice seedling in pot culture. (0.05% Tween20 available), was sprayed thereto. After an air
After an air drying process, second instar larvae were released drying process, first instar larvae were released thereto.
thereto. Thereafter, the larvae were left to stand in a thermo- Thereafter, the larvae were left to stand in a thermostatic
static chamber (16 hours of light period-8 hours of dark ;s chamber (16 hours of light period-8 hours of dark period) at
period) at 25° C. Three days after the release, the larvae were 25° C. Three days after the release, the larvae were observed
observed for survival or death, and the mortality of larvae was for survival or death, and the mortality of larvae was calcu-
calculated by the following equation. The test was performed lated by the following equation. The test was performed in
in duplicate. duplicate.
30
Mortality of larvae (%)={number of dead larvae/ Mortality of larvae (%)={number of dead larvae/
(number of survived larvae+number of dead lar- (number of survived larvae+number of dead lar-
vae) }x100 vae)}x100
lFurther, Wlllenl theéebwa;no S};I;er’glstlc effect, 1211 theoret}celll 55 o addition, when there was no synergistic effect, a theo-
I’a ue WZS ia cu atle Y the Co . y; e%ule)lltlon shown as ol retical value was calculated by the Colby’s equation shown as
ows, and the results are shown in the Table. follows, and the results are shown in the Table.
Theoretical value (%)=100~(dx5)100 Colby’s equation: Theoretical value (%)=100-(4xB)/100 Colby’s equation:
(A: 100—(mortality of larvae or adults when treated only 4 .
with Compound P212 or Compound 1-20) .(A. 100-(mortality of larvae or adults when treated only
B: 100-(mortality of larvae or adults when treated only with Compound P212 or Compound 1-20)
with etofenprox or silafluofen)) B: 100-(mortality of larvae or adults when treated only
Method for Judging Synergistic Effects with afidopyropen)
When the mortamy against Laodelphax striatella in .the 45 Method for Judging Synergistic Effects
case of a mixture with another agent exceeded the theoretical . . . ..
. . .. . When the mortality against Aphis gossypii in the case of a
value by the Colby’s equation, a synergistic effect was judged . . .
mixture with another agent exceeded the theoretical value by
{0 be present. the Colby’s equation, a synergistic effect was judged to be
It was demonstrated that mixed agents of the insecticides of ) y'seq » 8 Synetg Juce
etofenprox and silafluofen, which were provided and tested as 0 present. )
Compound P212 or Compound 1-20, all show a mortality of It was demonstrated that mixed agents of compounds of
larvae or adults approximately equal to the theoretical value, Formula (II), which were provided and testeq as Compound
and may be mixed with the insecticide even in a foliar treat- P212 or Compound 1-20, all show a mortality of larvae or
ment-like usage. adults, exceed the theoretical value and have synergistic
55 effects.
TABLE 73
TABLE 75
Mortality (%) of single agent and mixed agent
against Laodelphax s striatella Mortality (%) of single agent and mixed
60 agent against Aphis gossypii
Compound Compound
Insecticide Rate — P212 1-20 Insecticide Rate Compound P212 Compound 1-20
name (ppm) 0 0.625 0.625
name ppm 0 0.313 0 0.625
— 0 95 90
Etofenprox 10 30 90 95 — — 0 45 0 19
Silafluofen 5 55 100 100 65 Afidopyropen 0.002 25 70 25 40
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TABLE 76

Theoretical value (%) by Colby’s equation

Insecticide Rate Compound P212 Compound 1-20
name ppm 0 0.313 0 0.625
— — 0 45 0 19
Afidopyropen 0.002 25 59 25 39

Test Example 4 Pest Control Test of Plutella
xylostella

A leaf disk having a diameter of 5.0 cm was cut out from a
cabbage in pot culture, and a drug solution of the compound
of Formula (I) at a predetermined concentration, or a drug
solution of a mixture of a compound of Formula (I) and an
insecticide as indicated below at a predetermined concentra-
tion, which had been prepared so as to be a 50% acetone water
(0.05% Tween20 available), was sprayed thereto. After an air
drying process, second instar larvae were released thereto.
Thereatfter, the larvae were left to stand in a thermostatic
chamber (16 hours of light period-8 hours of dark period) at
25° C. Three days after the release, the larvae were observed
for survival or death, and the mortality of larvae was calcu-
lated by the following equation. The test was performed in
duplicate.

Mortality of larvae (%)={number of dead larvae/
(number of survived larvae+number of dead lar-
vae) }x100

Furthermore, when there was no synergistic effect, a theo-
retical value was calculated by the Colby’s equation shown as
follows, and the results are shown in the Table.

Theoretical value (%)=100-(4xB)/100 Colby’s equation:

(A: 100—(mortality of larvae or adults when treated with
only Compound P212)

B: 100-(mortality of larvae or adults when treated with
only flometoquin, spinosad, fipronil, chlorantraniliprole,
1-((6-chloropyridin-3-yl)methyl)-4-oxo-3-phenyl-4H-py-
rido[ 1,2-a]pyrimidin-1-ium-2-olate, or afidopyropen))

Method for Judging Synergistic Effects

When the mortality against Plutella xylostella in the case
of'amixture with another agent exceeded the theoretical value
by the Colby’s equation, a synergistic effect was judged to be
present.

It was demonstrated that a mixed agent of the insecticide of
flometoquin, which was provided and tested, with Compound
P212, shows a death rate of larvae or adults, exceeds the
theoretical value and has synergistic effects.

TABLE 77
Mortality (%) of single agent and mixed agent against
Plutella xvlostella
Rate Compound P212
Insecticide name ppm 0 1.25
— — 0 0
Flometoquin 0.313 0 30
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TABLE 78

Theoretical value (%) by Colby’s equation

Insecticide Rate Compound P212

name ppm 0 1.25

— — 0 0

Flometoquin 0.313 0 0
TABLE 79

Mortality (%) of single agent and mixed agent
against Plutella xylostella

Compound P212
Rate ppm
Insecticide name 0 1.0
— 0 40
Afidopyropen Rate 10 20 70
Spinosad ppm 0.01 11 70

TABLE 80

Theoretical value (%) by Colby’s equation

Compound P212
Rate ppm
Insecticide name 0 1.0
— 0 40
Afidopyropen Rate 10 20 52
Spinosad ppm 0.01 11 45
TABLE 81

Mortality (%) of single agent and mixed agent
against Plutella xylostella

Compound P212
Rate ppm
Insecticide name 0 1.0
— 0 30
Afidopyropen Rate 5 0 80
ppm
TABLE 82

Theoretical value (%) by Colby’s equation

Compound P212
Rate ppm
Insecticide name 0 1.0
— 0 30
Afidopyropen Rate 5 0 30
ppm
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TABLE 83

Mortality (%) of single agent and mixed agent
against Plutella xylostella

186

insecticide as indicated below at a predetermined concentra-
tion, which had been prepared so as to be a 50% acetone water
(0.05% Tween20 available), was sprayed thereto. After an air
drying process, third instar larvae were released thereto.

Compound P212 Thereafter, the larvae were left to stand in a thermostatic
— Rateppm chamber (16 hours of light period-8 hours of dark period) at
Insecticide name 0 20 25°C. T.hree days after the release, the lar\{ae were observed
for survival or death, and the larvae mortality was calculated
L - 0 60 by the following equation. The test was performed in dupli-
Fipronil Rate 0.04 50 100 10
Chlorantraniliprole ppm 0.002 60 100 cate.
Mortality of larvae (%)={number of dead larvae/
(number of survived larvae+number of dead lar-
TABLE 84 vae)}x100
15
Theoretical value (%) by Colby’s equation Furthermore, a theoretical value for the case of no syner-
Compound P212 gistic effect was calculated using Colby’s equation given
Rate ppim below, and the results are shown in the tables.
Insecticide name 0 2.0 20 Theoretical value (%)=100-(4xB)/100 Colby’s equation:
— 0 60 .
Fipronil Rato 0.04 50 80 .(A: 100-(mortality of larvae or adults when treated only
Chlorantraniliprole ppm 0.002 60 84 with Compound P212)
B: 100-(mortality of larvae or adults when treated with
23 only the insecticide chlorantraniliprole, emamectin benzoate,
TABLE 85 flometoquin, or afidopyropen))
Mortality (%) of single agent and mixed agent Method for Judging Synergistic Effects
against Plutella xylostella When the mortality against Spodoptera litura in the case of
Compound P212 30 a.mixture with another. agent excee(.ie(.i the theoreti.cal value
Rate ppm given by Colby’s equation, a synergistic effect was judged to
be present.
Insecticide name 0 2.0 . . .
It was demonstrated that a mixed agent of the insecticide
16 T Rute ) 38 ;8 35 chlorantraniliprole, emamectin benzoate, flometoquin, or afi-
chloropyridin-  ppm dopyropen tested.with Compound P212 shpws amortality for
3-yDmethyl)-4- larvae or adults in excess of the theoretical value and has
oxo-3-phenyl- synergistic effects.
4H-pyrido[1,2-
a]pyrimidin-1-
ium-2-olate 40 TABLE 87
Afidopyropen 5 0 100
Mortality (%) of single agent and mixed agent
against Spodoptera litura (1)
TABLE 86
45 Compound P212
. . \ .
Theoretical value (%) by Colby’s equation Rate ppm
Compound P212
_ Rateppm Insecticide name 0 20
Insecticide name 0 2.0 50
_ 0 40
- 0 50 Afidopyropen Rate 10 0 80
1-((6- Rate 1 30 65
chloropyridin- ppm ppm
3-yl)methyl)-4-
0x0-3-phenyl-
4H-pyrido[1,2- 55
a]pyrimidin-1- TABLE 88
ium-2-olate
Afidopyropen 3 0 30 Theoretical value (%) by Colby’s equation
60 Compound P212
Rate ppm
Test Example 5 Pest Control Test of Spodoptera
litura Insecticide name 0 20
A leaf disk having a diameter of 5.0 cm was cut out from a o 0 40
A . Afidopyropen Rate 10 0 40
cabbage in pot culture, and a drug solution of the compound 65 ppm

of Formula (I) at a predetermined concentration, or a drug
solution of a mixture of a compound of Formula (I) and an
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TABLE 89

Mortality (%) of single agent and mixed agent
against Spodoptera litura (2)

188

for survival or death, and the larvae mortality was calculated
by the following equation. The test was performed in dupli-
cate.

Mortality of larvae (%)={number of dead larvae/

C d P212 5
on;{[;(t)un (number of survived larvae+number of dead lar-
€ ppm
vae)}x100
Insecticide name 0 20 Furthermore, a theoretical value for the case of no syner-
_ 0 10 gistic effect was calculated using Colby’s equation given
Chlorantraniliprole Rate 0.02 20 30 10 below, and the results are shown in the table.
Emamectin benzoate  ppm 0.02 0 20
Theoretical value (%)=100-(4xB)/100 Colby’s equation:
(A: 100-(mortality of larvae or adults when treated only
TABLE 90 with Compound P212)
heoretionl valie (%) bv Colbus e 15 B: 100-(mortality of larvae or adults when treated with
coretical value 7o) by Colby's vquation only the insecticide imidacloprid, dinotefuran, or acetami-
Compound P212 pI‘ld))
Rate ppm Method for Judging Synergistic Effects
Insecticid o % When the mortality against Frankliniella occidentalis in
nsecticide name 20 the case of a mixture with another agent exceeded the theo-
_ 0 10 retical value given by Colby’s equation, a synergistic effect
Chlorantraniliprole Rate 0.02 20 28 was judged to be present.
Emamectin benzoate ~ ppm 0.02 0 10 It was demonstrated that a mixed agent of the insecticide
imidacloprid or dinotefuran tested with Compound P212
25 shows a mortality for larvae or adults in excess of the theo-
TABLE 91 retical value and has synergistic effects.
Mortality (%) of single agent and mixed agent TABLE 93
against Spodoptera litura (3)
30 Mortality (%) of single agent and mixed agent
Compound P212 against Frankliniella occidentalis (1)
Rate ppm
Compound
Insecticide name 0 50 P212
Rate
- 0 10 —_pom
Flometoquin Rate 5 10 20 35
Afidopyropen ppm 5 0 50 Insecticide name 0 10
— 0 69
Imidacloprid Rate 20 69 94
TABLE 92 ppm
40
Theoretical value (%) by Colby’s equation TABLE 94
Compound . N .
P212 Theoretical value (%) by Colby’s equation
Rartz 45 Compound
—n P212
Insecticide name 0 50 Rate
—ppm
— 0 10 .
Flometoquin Rate 5 10 19 Insecticide name 0 10
Afidopyropen ppm 5 0 10 50 — 0 9
Imidacloprid Rate 20 69 90
ppm
Test Example 6 Pest antrol Test of Frankliniella TABLE 95
occidentalis 55
Mortality (%) of single agent and mixed agent
. . . against Frankliniella occidentalis (2)
Aleaf disk having a diameter of 2.8 cm was cut out from the
common bean in pot culture, and a drug solution of the com- Compound
pound of Formula (I) at a predetermined concentration, or a P212
drug solution of a mixture of a compound of Formula (I) and 60 Rartz
. . . . PP
an insecticide as indicated below at a predetermined concen-
tration, which had been prepared so as to be a 50% acetone Insecticide name 0 20
water (0.05% Tween20 available), was sprayed thereto. After 5 =
an air drying process, first instar larvae were released theretg. Dinotefiran Rate s 15 g5
Thereafter, the larvae were left to stand in a thermostatic 65 ppm

chamber (16 hours of light period-8 hours of dark period) at
25° C. Three days after the release, the larvae were observed
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TABLE 96

190
TABLE 98

Theoretical value (%) by Colby’s equation

Theoretical value (%) by Colby’s equation

Compound Compound
P212 5 P212
Rate Rate
ppm mg/seedling
Insecticide name 0 20 Insecticide name 0 0.01
_ 0 70 10 — 0 33
Dinotefuran Rate 5 35 81 Cyantraniliprole Rate 0.005 83 89
ppm mg/seedling
Test Example 7 Soil Irrigation Treatment Test on 15 TABLE 99
Chilo suppressalis
Mortality (%) of single agent and mixed agent
. . . . e inst Chilo supp lis (2)
Rice seedlings in pot culture were submitted to a soil irri- SRS A SUID RIS
gation treatment with a drug solution of the compound of Compound
Formula (I) at a predetermined concentration, or a drug solu- 20 11;21t2
. . . ate
tion of a mixture of a compound of Formula (I) and an insec- mgfscedling
ticide as indicated below at a predetermined concentration,
which had been prepared so as to be a 10% acetone water. Insecticide name 0 0.002
After standing for 3 days, second instar larvae were released _ 0 40
thereto. This was followed by standing in a thermostatic 2> Fipronil Rate 0.0005 40 80
chamber (16 hours of light period-8 hours of dark period) at (S:h,lora“;ramhpmle me/seedling 8'8825 gg 1(%8
. 11108 a i
25° C. Six days after the release, the larvae were observed for P
survival or death, and the larvae mortality was calculated by
the following equation. The test was performed in duplicate. 30
TABLE 100
M0n?iﬁfynziiagzzzr(i?v);{lllal.lrrx?;:?nouﬁggfig‘:ﬁ lar- Theoretical value (%) by Colby’s equation
vae) }x100 Compound
Furthermore, a theoretical value for the case of no syner- ., P212
gistic effect was calculated using Colby’s equation given . ?:et;lm
. gf g
below, and the results are shown in the table.
Insecticide name 0 0.002
Theoretical value (%)=100-(4xB)/100 Colby’s equation: 0 40
(A: 100-(mortality of larvae or adults when treated only 40 Fipronil Rate 0.0005 40 64
with Compound P21 2) Chlorantraniliprole — mg/seedling 0.0005 60 76
. . Spinosad 0.002 80 88
B: 100-(mortality of larvae or adults when treated with
only the insecticide fipronil, cyantraniliprole or spinosad))
Method for Judging Synergistic Effects o
When the insecticidal effect (table) against Chilo suppres- 45 Test Example 8 Soil Irrigation Treatment Test on
salis in the case of a mixture with another agent exceeded the Naranga aenescens
theoretical value given by Colby’s equation, a synergistic ] o ] o
effect was judged to be present. Rice seedlings in pot culture were subjected to a soil irri-
It was demonstrated that a mixed agent of the insecticide ~ gation treatment with a drug solution of the compound of
fipronil, cyantraniliprole or spinosad tested with Compound so Formula (I) at a predetermined concentration, or a drug solu-

P212 shows a mortality for larvae or adults in excess of the
theoretical value in both cases and has synergistic effects.

TABLE 97

Mortality (%) of single agent and mixed agent
against Chilo suppressalis (1)

Compound
P212
Rate
mg/seedling
Insecticide name 0 0.01
— 0 33
Cyantraniliprole Rate 0.005 83 100
mg/seedling

55

65

tion of a mixture of a compound of Formula (I) and an insec-
ticide as indicated below at a predetermined concentration,
which had been prepared so as to be a 10% acetone water.
After standing for 3 days, first instar larvae were released
thereto. This was followed by standing in a thermostatic
chamber (16 hours of light period-8 hours of dark period) at
25°C.Five days after the release, the larvae were observed for
survival or death, and the larvae mortality was calculated by
the following equation. The test was performed in duplicate.

Mortality of larvae (%)={number of dead larvae/
(number of survived larvae+number of dead lar-
vae)}x100

Furthermore, a theoretical value for the case of no syner-
gistic effect was calculated using Colby’s equation given
below, and the results are shown in the table.

Theoretical value (%)=100-(4xB)/100 Colby’s equation:
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(A: 100—(mortality of larvae or adults when treated only
with Compound P212)

B: 100-(mortality of larvae or adults when treated with
only the insecticide spinosad or fipronil))

Method for Judging Synergistic Effects

When the mortality against Naranga aenescens in the case
of'amixture with another agent exceeded the theoretical value
given by Colby’s equation, a synergistic effect was judged to
be present.

It was demonstrated that a mixed agent of the insecticide
spinosad or fipronil tested with Compound P212 shows a
mortality for larvae or adults in excess of the theoretical value
in all cases and has synergistic effects.

TABLE 101

Mortality (%) of single agent and mixed agent
against Naranga aenescens

Compound
P212
Rate

mg/seedling

Insecticide name 0 0.01
— 0 60
Spinosad Rate 0.005 40 100
Fipronil mg/seedling 0.01 20 80
TABLE 102
Theoretical value (%) by Colby’s equation
Compound
P212
Rate
mg/seedling
Insecticide name 0 0.01
— 0 60
Spinosad Rate 0.005 40 76
Fipronil mg/seedling 0.01 20 68

Test Example 9 Test on Callosobruchus chinensis

A compound of Formula (I) and the insecticide indicated
below, prepared in predetermined concentrations using
acetone, were separately topically applied to the back of the
same adult Callosobruchus chinensis. The Callosobruchus
chinensis was then introduced into a plastic cup and held in a
thermostatic chamber (16 hours of light period-8 hours of
dark period) at 25° C. One day after the release, the insects
were observed for survival or death, and the insect mortality
was calculated by the following equation. The test was per-
formed in duplicate.

Insect mortality (%)={number of dead insects/(num-
ber of survived insects+number of dead insects)
}x100

Furthermore, a theoretical value for the case of no syner-

gistic effect was calculated using Colby’s equation given
below, and the results are shown in the table.

Theoretical value (%)=100-(4xB)/100 Colby’s equation:

(A: 100-(insect mortality for treatment with only Com-
pound P212)

B: 100-(insect mortality for treatment with only the insec-
ticide fipronil or imidacloprid))

10

15

20

25

30

40

45

50

55

60

65

192

Method for Judging Synergistic Effects

When the mortality against Callosobruchus chinensis in
the case of a mixture with another agent exceeded the theo-
retical value given by Colby’s equation, a synergistic effect
was judged to be present.

It was demonstrated that co-treatment with the insecticide
fipronil or imidacloprid tested with Compound P212 shows
an insect mortality in excess of the theoretical value in both
cases and has synergistic effects.

TABLE 103

Mortality (%) of single agent and mixed agent
against Callosobruchus chinensis

Compound
P212
Rate
ng/head
Insecticide name 0 0.2
— 0 20
Fipronil Rate 0.2 0 36
Imidacloprid ng/head 0.2 40 60
TABLE 104
Theoretical value (%) by Colby’s equation
Compound
P212
Rate
ng/head
Insecticide name 0 0.2
— 0 20
Fipronil Rate 0.2 0 20
Imidacloprid ng/head 0.2 40 52

Test Example 10 Pest Control Test of Rice Blast

A rice seedling in pot culture was subjected to soil irriga-
tion treatment with a drug solution of the compound of For-
mula (I) at a predetermined concentration, or a drug solution
of'a mixture of a compound of Formula (I) and an insecticide
as indicated below at a predetermined concentration, which
had been prepared with a 10% acetone water. Three days after
the treatment, a spore suspension (2x10° ea/mL, 0.05%
Tween available) of rice blast bacteria was sprayed and inocu-
lated thereto, and the rice seedling was placed in a moist
chamber for 24 hours to promote infection. Thereafter, the
larvae were left to stand in a thermostatic chamber (16 hours
of light period-8 hours of dark period) at 25° C. Seven days
after the inoculation, the number of lesions was measured,
and the preventive value was calculated by the following
equation. The test was performed in triplicate.

Preventive value={(number of lesions in a zone with-
out treatment-number of lesions in a zone with
treatment)/(number of lesions without treatment)
}x100

As a result, it was demonstrated that in a throughput of
probenazole at 0.125 mg/seedling, any one mixed agent of
Compound P212 and Compound 1-20 exhibits insecticidal
effect equal to the insecticidal effect when treated with
probenazole alone and may be mixed and treated with a
fungicide.
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TABLE 105 TABLE 107-continued
Compound Compound (Rice blast test 2)
P212 1-20
Rate Compound
mg/seedling 5 P212
Rate
Insecticide name 0 2.5 0 2.5 ppm
— 0 33 0 52.5 Fungicide name 0 50
Probenazole Rate 0.125  96.7 934 96.7 91.8
mg/seedling 10 Diclocymet 0.5 8 52
Tebufloquin 0.5 48 72
Test Example 11 Test of Rice Blast Control (Foliar
Treatment) TABLE 108
15
Rice seedlings were treated by foliar application with a (Rice blast test 3)
drug solution of the compound of Formula (I), or a drug Compound P212
solution of a mixture of a compound of Formula (I) and the Rate ppm
fungicide indicated below, prepared in a predetermined con- o
centration with 10% acetone water. After the treatment, arice 20 Fungicide name 0 0
blast spore suspension (1.5x10° ea/mL, 0.05% Tween avail- - 0 0
able) was sprayed and inoculated thereto followed by holding Azoxystrobin Rate 0.5 37 35
in a thermostatic chamber (16 hours of light period-8 hours of Kasugamycin ppm 0.3 0 37
dark period) at 25° C. Fourteen days after the inoculation, the
number of lesions was measured, and the preventive value 25
was calculated by the following equation. The test was per- Test Example 12 Test of Control of Rice Sheath
formed in triplicate. Blight (Rhizoctonia solani)
Preventive Value:{(nmser Olf lleS.iOHS in azone Wlﬂﬂll Six weeks after planting, rice seedlings were subjected to
gut treatment-number of lesions in a zone wi 30 foliar spray treatment with a drug solution of the compound of
eatment)/(number of lesions in a zone without N .
treatment)x 100 Formula (I), or a drug solution of a mixture of a compound of
A It it d trated that at a treatment Formula (I) and a fungicide as indicated below, prepared in a
trati sa riﬂsg 5’1 was .emotr.ls dr.a .Ei . at' a % fea me? %c.)ncizr}- predetermined concentration with 10% acetone water. After
ration ol ©.> ppm using tadinil, 1sotiantl, orysastrobin, tri- an air drying process, a plug of growing Rhizoctonia solani
cycle}zole, dlglocymet, tel?uﬂoquln, azoxystrobin or kefs?ga' 35 (1.0 cm? agar square each) was allowed to stand at the base of
myen, the mixed agent with Compound P212 alsp exl.nb%ts.a the rice. This was followed by holding in a thermostatic
.funglcl.(lial effect e;q.ual to ﬂllat Iior ; elatment Wltg Eadlml, chamber (30° C. 15 day-25° C. night, 16 hours of light
1sot1anil, obry sastrko n, tricyc aZ? e, dic (oicyme.:t, t(;: utloquin, period-8 hours of dark period). Six days after the inoculation,
az.ctjfl(ys%ﬂo m .(oir ) af}lllgar?ycm a QI];T and a mixed treatment the lesion height was measured, and the preventive value was
with a fungicide 1s therelore possible. 40 calculated by the following equation. The test was performed
in duplicate.
TABLE 106
Preventive value={(lesion height in a zone without
(Rice blast test 1) treatment-lesion height in a zone with treat-
ment)/(lesion height in a zone without treat-
Compound 45 ment)}x100
P212 .
Rate As a result, it was demonstrated that, at a treatment con-
ppm centration of 5 ppm using thifluzamide, furametpyr, pency-
Fungicid o “© curon, azoxystrobin, simeconazole, validamycin, or orysas-
Lneiewe name 0 trobin, the mixed agent with 50 ppm Compound P212
— 0 4 resented the same fungicidal effect as for treatment with
. P p . . g . .
Tla(?m{ll Rate 0.5 0 18 thifluzamide, furametpyr, pencycuron, azoxystrobin, sim-
Isotiani ppm 03 66 2 econazole, validamycin, or orysastrobin alone, and mixed
treatment with a fungicide is therefore possible.
55
TABLE 107 TABLE 109
(Rice blast test 2) (Sheath blight test 1)
Compound Compound P212
p212 60 _— Rateppm
Rate
ppm Fungicide name 0 50
Fungicide name 0 50 — 0 14
Thifluzamide Rate 5 92 97
— 0 16 Furametpyr ppm 5 77 94
Orysastrobin Rate 0.5 20 91 65 Pencycuron 5 69 77
Tricyclazole ppm 0.5 72 92
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TABLE 110 TABLE 111
(Sheath blight test 2) Compound P212
Rate mg/seedling
Compound P212
Rate ppm 5 Herbicide name 0 0.005 0.01
Fungicide name 0 50 — 0 0 100
Imazosulfuron Rate 0.05 0 0 100
— 0 9 Cafenstrole mg/seedling 0.05 0 0 100
Azoxystrobin Rate 5 95 100 Cyhalofop- 0.05 0 0 100
Simeconazole ppm 5 5 24 10 butyl
Validamycin 5 32 74 Daimuron 0.05 0 0 100
Orysastrobin 5 72 59 Pyrazolate 0.05 0 0 100
Test Example 13 Test with Laodelphax striatellus by 15 Test Example 15 Test of the Control of
Treatment During the Vegetative Phase Haemaphysalis longicornis
Rice was planted in nursery boxes and emergence was A capsule with a diameter of 2 cm and a height of 2 cm was
carried out for three days a 30° C. followed by transfer of the attached to th,e dorsal .surface ,Of a mouse. A cqmpour}d of
o . Formula (I), ivermectin, moxidectin, permethrin, amitraz,
nursery boxes to a glass greenhouse at 25° C. During the 20 . : .
ive phase five davs after plani h b fipronil, spinetram and the mixture of the compound of For-
vegetative p ase live days a ter planting, t € nursery boxes mula (I) and each insecticide were dissolved in ethanol at the
were treated with a prescribed amount of a mixed granule of concentrations given in Table O, and each of these was
0.24 mg/mg probenazole (24%) and 0.02 mg/mg Compound  dripped onto the surface of a mouse body within a capsule.
P212 (2%). The rice seedlings were transplanted to 1/5000a After thorough drying, eight Haemaphysalis longicornis
Wagner pots 22 days after planting and were grown in a 2> nymphs were released and the top of the capsule was sealed
greenhouse at 25° C. Second instar larvae of 15 Laodelphax ~ With a lid. The mouse was kept in a cage at 25° C. using a
striatellus were released at 13, 26, and 38 days post-trans- 12-hour light period and a 12-hour dark period. Five days
. e . after the release, the capsule was removed and the number of
plantation to the Wagner pots; this was followed by holding in P d dead hs and th ber of d
1 nh t 25° C. Five days after the release, the surviving anc dead mymphs and the mumber ol engorge
a glass greenhouse a S Yy > 30 individuals were counted and the insect mortality and agonal
larvae were observed for survival or death, and the larvae rate was calculated by the following equation.
mortality was cglculate.:d by the following equation. The test Insect mortality and agonal rate (%)—{number of dead
was performed mn duphcate. and agonal insects/(number of survived insects+
number of dead and agonal insects)}x100
Mortality Ef lm}’ae (%):d{llmmber Ofdgad lgaeé . 35 Theresults showed that, at a rate of 0.009 pg of ivermectin
g;;?:lro% survived farvactumber of dead far or moxidectin, the mixed agent of either with Compound
P212 also gave a tick control effect that was the same as
According to the results, it was shown that the mixed treatment with ivermectin, moxidectin, permethrin, amitraz,
granule of probenazole and Compound P212 presented a high fipronil and spinetram alone and mixed treatment with iver-
insecticidal effect of 100% mortality and exhibited control at 40 mectin, m0x1dect1.n, permethrin, amitraz, fipronil and spin-
a practical level. etram is thus possible.
Test Example 14 Test with Laodelphax striatellus by TABLE 112
Soil Irngatlon Treatment Mortality (%) of single agent and mixed
45 agent against Heemaphysalis longicornis(1)
Rice seedlings in pot cultivation were subjected to a soil
irrigation treatment with a drug solution of a compound of ComIF;OFHd Paiz
Formula (I) or a drug solution of a mixture of a compound of EeLs
Formula (I) and a paddy herbicide as indicated below, pre- Insecticide name 0 1.18
pared in predetermined concentrations so as to be a 10% 50
acetone water. After standing for three 20 days, second instar Tve . 0 33
vermectin Rate 0.009 3 53
larvae were released thereto. Thereafter, the larvae were left Moxidectin Lg 0.009 6 44
to stand in a thermostatic chamber (16 hours of light period-8
hours of dark period) at 25° C. five days after the release, the
larvae were observed for survival or death, and the larvae 55
mortality was calculated by the following equation. The test TABLE 113
was performed mn duphcate. Mortality (%) of single agent and mixed
agent against Haemaphysalis longicornis(2)
Mortality of larvae (%)={number of dead larvae/
(number of survived larvae+number of dead lar- 60 Compound P212
vae) }x100 Rate ng
The mixed agent of Imazosulfuron, cafenstrole, cyhalofop- Insecticide name 0 1.18
butyl, daimuron and pyrazolate tested with the Compound o ”
P212 was shown in all instances to exhlblt an insecticidal Amitraz Rate 038 . 00
effectat least equal to that for treatment with Compound P212 65 Permethrin Lg 9.5 71 86

by itself, and a mixed treatment with a herbicide is thus
possible.
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TABLE 114

Theoretical value (%) by Colby’s equation

Compound P212
Rate pg
Insecticide name 0 1.18
— 0 60
Amitraz Rate 0.38 41 77
Permethrin ug 9.5 71 88

TABLE 115

Mortality (%) of single agent and mixed
agent against Haemaphysalis longicornis(3)

Compound P212
Rate g
Insecticide name 0 1.18
— 0 38
fipronil Rate 0.38 78 93
spinetoram ug 0.38 6 22

TABLE 116

Theoretical value (%) by Colby’s equation

Compound P212

Rate g
Insecticide name 0 1.18
— 0 38
fipronil Rate 0.38 78 86
spinetoram ug 0.38 6 41

TABLE 117

Mortality (%) of single agent and mixed
agent against Haemaphysalis longicornis(4)

Compound P212
Rate pg
Insecticide name 0 1.18
— 0 18
pyriproxyfen Rate 0.0475 2 44
spinosad ug 1.9 2.5 43

TABLE 118

Theoretical value (%) by Colby’s equation

Compound P212
Rate ng
Insecticide name 0 1.18
— 0 18
pyriproxyfen Rate 0.0475 2 20
spinosad ug 1.9 2.5 20
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TABLE 119

Mortality (%) of single agent and mixed
agent against Haemaphysalis longicornis(5)

Compound P212
Rate ng
Insecticide name 0 1.18
— 0 23
imidacloprid Rate 1.9 7.7 60
dinotefuran ug 1.9 0

TABLE 120
Theoretical value (%) by Colby’s equation
Compound P212
Rate pg
Insecticide name 0 1.18
— 0 23
imidacloprid Rate 1.9 7.7 32
dinotefuran ug 1.9 0 25

What is claimed is:
1. A pest control composition comprising:
at least one iminopyridine derivative selected from the

group consisting of N-[1-((6-chloropyridin-3-yl)me-
thyDpyridin-2(1H)-ylidene]-2,2,2-trifluoroacetamide,
N-[1-((6-chloropyridin-3-yl)methyl)pyridin-2(1H)-
ylidene]-2,2,2-trifluoroethanethioamide, N-[1-((6-chlo-
ropyridin-3-yl)methyl)pyridin-2(1H)-ylidene|-2,2,2-
trifluoro-N'-isopropylacetimidamide and acid addition
salts thereof; and

at least one insecticide selected from the group consisting

of thiamethoxam, pymetrozine, spinosad, fipronil,
cyantraniliprole, silafluofen, sulfoxaflor, flupyradifu-
rone, emamectin benzoate, cycloxaprid, 1-((6-chloropy-
ridin-3-yl)methyl)-4-0x0-3-phenyl-4H-pyrido[ 1,2-a]
pyrimidin-1-ium-2-olate, and agriculturally and/or
zootechnically acceptable acid addition salts thereof.

2. A pest control composition comprising:
at least one iminopyridine derivative selected from the

group consisting of N[1-((6-chloropyridin-3-yl)methyl)
pyridin-2(1H)-ylidene]-2,2,2-trifluoroacetamide, N-[1-
((6-chloropyridin-3-yl)methyl)pyridin-2(1H)-ylidene]-
2,2,2-trifluoroethanethioamide, N-[1-((6-
chloropyridin-3-yl)methyl)pyridin-2(1H)-ylidene]-2,2,
2-trifluoro-N'-isopropylacetimidamide ~ and  acid
addition salts thereof; and

at least one fungicide selected from the group consisting of

orysastrobin, thifluzamide, furametpyr, probenazole,
tiadinil, isotianil, diclocymet, tricyclazole, tebufloquin,
simeconazole, pencycuron, and agriculturally and/or
zootechnically acceptable acid addition salts thereof.

3. A combined product comprising:
at least one iminopyridine derivative selected from the

group consisting of N-[1((6-chloropyridin-3-yl)methyl)
pyridin-2(1H)-ylidene]-2,2,2-trifluoroacetamide, N-[1-
((6-chloropyridin-3-yl)methyl)pyridin-2(1H)-ylidene]-
2,2,2-trifluoroethanethioamide, N-[1-((6-
chloropyridin-3-yl)methyl)pyridin-2(1H)-ylidene]-2,2,
2-trifluoro-N'-isopropylacetimidamide ~ and  acid
addition salts thereof; and

at least one insecticide selected from the group consisting

of thiamethoxam, pymetrozine, spinosad, fipronil,
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cyantraniliprole, silafluofen, sulfoxaflor, flupyradifu-
rone, emamectin benzoate, cycloxaprid, 1-((6-chloropy-
ridin-3-yl)methyl)-4-0x0-3-phenyl-4H-pyrido[ 1,2-a]
pyrimidin-1-ium-2-olate, and agriculturally and/or
zootechnically acceptable acid addition salts thereof.

4. A pest control composition comprising:

at least one iminopyridine derivative selected from the
group consisting of N[1-((6-chloropyridin-3-yl)methyl)
pyridin-2(1H)-ylidene]-2,2,2-trifluoroacetamide, N-[1-
((6-chloropyridin-3-yl)methyl)pyridin-2(1H)-ylidene]-
2,2, 2-trifluoroethanethioamide, N-[1-((6-
chloropyridin-3-yl)methyl)pyridin-2(1H)-ylidene]-2,2,
2-trifluoro-N'-isopropylacetimidamide ~ and  acid
addition salts thereof; and

at least one other pest control agent, wherein the other pest
control agent is a control agent for animal parasitic pests
and is selected from the group consisting of fipronil,
amitraz, pyriproxyfen, spinosad, and agriculturally and/
or zootechnically acceptable acid addition salts thereof.

5. A combined product comprising:

at least one iminopyridine derivative selected from the
group consisting of N-[ 1((6-chloropyridin-3-yl)methyl)
pyridin-2(1H)-ylidene]-2,2,2-trifluoroacetamide, N-[1-
((6-chloropyridin-3-yl)methyl)pyridin-2(1H)-ylidene]-
2,2, 2-trifluoroethanethioamide, N-[1-((6-
chloropyridin-3-yl)methyl)pyridin-2(1H)-ylidene]-2,2,
2-trifluoro-N'-isopropylacetimidamide ~ and  acid
addition salts thereof; and

at least one fungicide selected from the group consisting of
orysastrobin, thifltuzamide, furametpyr, tiadinil, iso-
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tianil, diclocymet, tricyclazole, tebufloquin, simecona-
zole, pencycuron, and agriculturally and/or zootechni-
cally acceptable acid addition salts thereof.
6. A combined product comprising:
at least one iminopyridine derivative selected from the
group consisting of N-[1(6-chloropyridin-3-yl)methyl)
pyridin-2(1H)-ylidene]-2,2,2-trifluoroacetamide, N-[1-
((6-chloropyridin-3-yl)methyl)pyridin-2(1H)-ylidene]-
2,2,2-trifluoroethanethioamide, N-[1-((6-
chloropyridin-3-yl)methyl)pyridin-2(1H)-ylidene]-2,2,
2-trifluoro-N'-isopropylacetimidamide ~ and  acid
addition salts thereof; and
at least one other pest control agent, wherein the other pest
control agent is a control agent for animal parasitic pests
and is selected from the group consisting of fipronil,
amitraz, pyriproxyfen, spinosad, and agriculturally and/
or zootechnically acceptable acid addition salts thereof.
7. A method for protecting useful plants or animals from
pests comprising
simultaneously or independently applying the pest control
composition of claim 1, 2 or 4 to a region to be treated.
8. A method for protecting useful plants or animals from
pests by treating pests, useful plants, seeds of useful plants,
soil, cultivation carriers or animals as a target, with an effec-
tive amount of the pest control composition of claim 1, 2 or 4.
9. A method for protecting useful plants or animals from
pests by applying the combined product of claim 3, 5 or 6 to
pests, useful plants, seeds of useful plants, soil, cultivation
carriers or animals as a target.
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